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PREFACE

This report was prepared by the U.S. Geological Survey in cooperation with the
States of Illinois, Indiana, lowa, Minnesota, Missouri, and Wisconsin, and with other
agencies, by personnel of the Water Resources Division, E. L. Hendricks, chief
hydrologist, G. W. Whetstone, assistance chief for Scientific Publications and Data
Management, under the general direction of G. A. Billingsley, chief, Reports Section,
and B. A. Anderson, chief, Data Reports Unit.

The data were collected and computed under supervision of district chiefs, Water
Resources Division, as follows:

C. R. CollieT..iceiiuiininrinniininerineieairineenaean crerareeaes «....St. Paul, Minn,
.Indianapolis, Ind.

D. W. Ellis......... ....Champaign, Il1.
C. L. R. Holt, Jr...... ..Madison, Wis.
Anthony HOmMYK....ocviiirininiiiiiiisiiiniiie i ctserenanieneriensstnnnsaennes Rolla, Mo.
S. W. Wiitala........eu... ceeres [T [PPPTOTTI Cereriienierienas fowa City, lowa
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VI GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

DES MOINES RIVER BASIN
Des Moines River at Jackson, Minn............
Des Moines River at Estherville, Iowa.....
Des Moines River at Humboldt, Iowa.........
East Fork Des Moines River near Burt, Inwa .
East Fork Des Moines River at Dakota City, Iowa
Lizard Creek near Clare, Iowa.
Des Moines River at Fort Dodge, Iowa...
Boone River near Webster City, lowa..
Des Moines River near Stratford, Iowa.....
Des Moines River near Saylorville, Iowa
Beaver Creek near Grimes, Iowa....... N
North Raccoon River (head of Raccoon ver):
Big Cedar Creek (head of Cedar Creek) near Varina, Iowa
North Raccoon River near Sac City, Iowa

North Raccoon River near Jefferson, Iowa. P . .
Hardin Creek:
East Fork Hardin Creek near Churdan, Iowa................. iesrreuaseerretterresneanne

South Raccoon River:
Middle Raccoon River:
Springbrook Creek:
Kings Creek:
Springbrook Lake near Guthrie Center, Iowa.....
Middle Raccoon River at Panora, Iowa...

South Raccoon River at Redfield, Iowa....
Raccoon River at Van Meter, Iowa.............
Des Moines River below Raccoen River, at Des Molne

North River near Norwalk, Iowa............. faeae
Middle River near Indianola, Iowa.... ...... [,

South River:
Squaw Creek:
Squaw Creek tributary:
Lake Ahquabi near Indianola, Iowa.
South River near Ackworth, Iowa......
White Breast Creek near Dallas, Iowa....

Lake Red Rock near Pella, Iowa...,.......

Des Mcines River near Tracy, Iowa...
Cedar Creek near Bussey, Iowa.....

Des Moines River at Ottumwa, Iowa..
Scap Creek:

Pee Dee Creek:
Lake Wapello near Drakesville, Iowa...

Des Moines River at Keosauqua, Iowa...
Sugar Creek near Keokuk, Iowa........

FOX RIVER BASIN

Fox River at Bloomfield, Iowa......... .

Fox River at Wayland, Mo........0nvuvunn

BEAR CREEK BASIN

Bear Creek near Marcelline, Ill...... Araeeeenaa, N

WYACONDA RIVER BASIN

Wyaconda River above Canton, MO.........eouvueuren

FABIUS RIVER BASIN

North Fabius River (head of Fabius River) at Munucelln, Mo.
Middle Fabius River near Monticello, Mo.
South Fabius River near Taylor, Mo.....

NORTH RIVER BASIN

Nerth River at Bethel, Me........

North River at Palmyra, Mo.....

BEAR CREEK BASIN

Bear Creek at Hannibal, Mo..

SALT RIVER BASIN

Salt River near Shelbina, Mo
North Fork Salt River:

Black Creek:
Oak Dale Branch near Emden, Mo.......
South Fork Salt River near Santa Fe, Mo...
Long Branch:
Youngs Creek near Mexico, Mo..
Middle Fork Salt River at Paris, Mo
Elk Fork Salt River near Madlson, Mo.

Salt River near Monroe City, Mo. ca

Salt River near New London, Mo. ..

CALUMET CREEK BASIN

Calumet Creek near Clarksville, Mo......cevvuievinrunnns e R et aa e

THE SNY BASIN

The Sny:

Hadley Creek near Barry, Ill...
Hadley Creek at Kinderhook, I11
Bay Creek at Pittsfield, Ill..
Bay Creek at Nebo, Ill...........

CUIVRE RIVER BASIN

Cuivre River near Troy, e Cerreaaae v ereiiie e, ve

ILLINOIS RIVER BAST

Kankakee River (head of Illinois River) near North beerty, Ind...

Kankakee River at Davis, Ind....
Yellow River near Bremen, Ind.
Yellow River at Plymouth, Ind,
Yellow River at Knox, Ind......

Kankakee River at Dunns Bridge, Ind...
Sandy Hook ditch:

State ditch near Kouts, Ind.

Kankakee River at Shelby, Ind...
Singleton ditch at Schneider, Ind.

West Creek near Schneider, Ind.
Singleton ditch at Illinoi, I11

Kankakee River at Momence, I11...
Iroquois River at Rosebud, Ind..
Iroquois River near North Marion, Ind
Iroquois River at Rensselaer, Ind...

Slough Creek:
Bice ditch near South Marion,
Slough Creek near Collegeville,
Carpenter Creek at Egypt, Ind




GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

UPPER MISSISSIPPI RIVER BASIN--Continued
ILLINOIS RIVER BASIN--Continued
Kankakee River--Continued
Iroquois River near Foresman, Ind.........
Iroquois River at Iroquois, Ill.........

Sugar Creek at Milford, Ill..........v.uus
Iroquois River near Chebanse. I1t.........
Terry Creek near Custer Park, Ill......

Kankakee River near Wilmington, I1l1....
Des Plaines River at Russell, Ill.....
Des Plaines River near Gurnee, I1l1...

Buffalo Creek near Wheeling, I11. s
Des Plaines River near Des Plaines, I]l .

McDonald Creek near Mount Prospect, Ill...

Weller Creek at Des Plaines, Ill..... .

Salt Creek near Arlington Helghts, I11.

Salt Creek at Western Springs, Ill...

Addison Creek at Bellwood, 111

Des Plaines River at Riverside, | 3 3 N

Flag Creek near Willow Springs, Ill..........

Chjcago Sanitary and Ship Canal:

North Branch Chicage River at Deerfield
Skokie River at Lake Forest, Ill.. .
Skokie River near Highland Park, 111.,.. . .
West Fork of North Branch Chlcago River at Nnrthbroak

North Branch Chicago River at Niles, Ill.......... .

Calumet Sag Channel:

Tinley Creek near Palos Park, I1l........c.ovuuuvnnnns
Chicago Sanitary and Ship Canal at Lockport. 5 B
I1lincis and Michigan Canal:

Long Run near Lemont, Ill.......... wreanvsenses PN teessvetaasconan eesreessnas
Hickory Creek at Joliet, Ill....uueiuunruensnnunonsooonnansoanssoroonsanssanssonns
Du Page River:

West Branch Du Page River near West Chicago, Ill..

West Branch Du Page River near Warrenville, Ill...
Du Page River at Shorewood, Ill........cc..vuuuen.

Illinois River:
Mazon River near Coal City, Ill.......
Illinois River at Marseilles, Ill..........
Fox River at Waukesha, Wis...........cu.s

Honey Creek:

North Lake near Elkhorn, Wis............
White River near Burlington, Wis........
Browns Lake Outlet:

Rockland Lake near Burlington, Wis..
Fox River at Wilmont, Wis...........

Channel Lake near Antioch, 111‘..
Fox Lake near Lake Villa, Il1.
Nippersink Lake at Fox Lake, 111 .
Nlppersmk Creek near Spring Grove, Illﬂ.
Fox River at Johnsburg, Ill...........

Boone Creek near McHenry, Ill.....
Fox River near McHenry, I1l........ .
Fox River at Algonquin, Ill.........

Poplar Creek at Elgin, I11........

Ferson Creek near St. Charles, I11..

Blackberry Creek near Yorkville, I11.
Fox River at Dayton, Ill.............
Vermilion River at Pontiac, Ill...
Vermilion River at Lowell, Il11...
Bureau Creek at Princeton, I11...

West Bureau Creek at Wyanet, Il11..

East Bureay Creek near Bureau, I1l...
Crow Creek (West) near Henry, Ill...
Gimlet Creek at Sparland, Ill...
Crow Creek near Washburn, Ill....
Farm Creek at Farmdale, 111 .

Ackerman Creek at Farmdale, e

Fondulac Creek near East Peoria, Ill...
Farm Creek at East Peoria, I1l..
Kickapoo Creek at Peoria, Ill...
Mackinaw River:

Money Creek mear Towanda, Ill....u.toinutoneennnrreronstonnsonnssnsnss

Panther Creek:

East Branch Panther Creek at El Paso, I11...

Mackinaw River near Congerville, Ill......
Illinois River at Kingston Mines, Il1l.......
Spoon River:

Indian Creek near Wyoming, I1l.......c.veevuvnnons
Spoon River at London Mills, Ill....
Spoon River at Seville, Ill..
Sangamon River at Mahomet, Ill..
Sangamon River at Monticello, Il1.

Friends Creek at Argenta, Ill.
Sangamon River near Oakley, T11. [N

South Fork Sangamon River near Nokomls, lll‘ ..... .

Flat Branch near Taylorville, Ill......c..veuues

Horse Creek at Pawnee, I11... .
South Fork Sangamon River near
Spring Cresk at Springfield, I11...
Salt Creek near Rowell, I1l........

Lake Fork near Cornland, Ill.....

Kickapoo Creek at Waynesville, I11. . N

Kickapoo Creek near Lincoln, Ill.......ivvuuunns

Sugar Creek near Hartsburg, Ill
Salt Creek near Greenview, I11.
Crane Creek near Easton, Ill... .

Sangamon River near Oakford, Ill
La Moine River:

East Fork La Moine River:

Drowning Fork at Bushmell, Ill........vevuiivnonnn.

La Moine River at Colmar, Ill....cocivrunneernonnnnss
La Moine River at Ripley, Ill...ccievueienosnonseaennens

VIl



Vil GAGING STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS ARE PUBLISHED

UPPER MISSISSIPPI RIVER BASIN--Continued
ILLINOIS RIVER BASIN--Continued
Illinois River at Meredosia, Ill..vicvieiriiiearieiiieenniaasaorinenns sattestaessessannn eenss ‘e
Mauvaise Terre Creek:

North Fork Mauvaise Terre Creek near Jacksonville, Iu e
Hurricane Creek near Roodhouse, Ill.......c.ovinvennanannns P
Macoupin Creek:

Otter Creek near Palmyra, I11.
Mncoupxn Creek near Kane, Ill..

M1551551pp1 River at Alton, I1l.
CAHOKIA CREEK BASIN

Cahokia Creek at Edwardsville,-Ill..... P esabeauesacaananesa taaseeeesascesncuaaarante
Cahokia diversion channel:

Indian Creek at Wanda, Ill....... c.iiiiiiinannnnnnnns F
Cahokia Creek:

Canteen Creek at Caseyville, Ill.... .ttt iniininienenenenennnaninnnans

KASKASKIA RIVER BASIN
Kaskaskia ditch (head of Kaskaskis River) at Bondville, Il1l,. ey
Kaskaskia River near Pesotum, Ill
Asa Creek at Sullivan, Ill.
Kaskaskia River at Shelbyv:.lle, Ill..
Kaskaskia River near Cowden, Ill.....
Wolf Creek near Beecher Cit{, 111“
Kaskaskia River at Vandalia, I11....
Kaskaskia River at Carlyle, Ill..
Crooked Creek:
Little Crooked Creek near New Minden, Ill........ccoviuunne PPN Ceeeeaaes [ .
West Fork Shoal Creek:
Blue Grass Creek near Raymond, Ill............ccennn [P Cetee ettt e
Shoal Creek:
East Fork Shoal Creek near Coffeen, Ill..
Shoal Creek near Breese, Ill......
Kaskaskia River near Venedy Station
Silver Creek near Troy, I1l..
Kaskaskia River at New Athens,
Richland Creek near Hecker, Ill..
MARYS RIVER BASIN
Marys River near Sparta, Ill......... S et et e PR
BIG MUDDY RIVER BASIN
Big Muddy River:
Casey Fork:
Sevenmile Creek near Mount Vernon,
Big Muddy River near Benton, Ill...
Big Muddy River at Plumfield, Ill.
Crab Orchard Creek near Marion, 111,
Crab Orchard Lake near Carterville,
Beaucoup Creek near Matthews, Ill...
Muddy River at Murphysboro, I1l..
CACHE RIVER BASIN
Cache River:
Big Creek near Wetaug, Ill..........c.ouiiunnnnn vt e racaaca e,

i,




SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASIN

SCOPE OF WORK

This report is oneof a series of 37 reports presenting records of stage and discharge
of streams, and of stage and contentsof lakes and reservoirs in the United States during
the 1966-70 water-years; it contains the records for gaging stations and partial-record
stations in the Upper Mississippi River basin below Keokuk, Iowa.

Since 1888, when the U.S. Geological Survey first studied streamflow in relation
to problems of irrigation, similar records have been obtained at more than 19,500
gaging stations in the 50 States. On September 30, 1970, the Geological Survey and
cooperating organizations were maintaining 10,000 gaging stations. Partial-record
stations for low flow or for floodflow have been operated at many other points,

COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological
Survey in this work by either furnishing or helping to collect data. Organizations that
assisted in the collection of data through cooperative agreements with the Survey
are as follows:

Illinois--State Department of Registration and Education, Water Survey
Division; State Department of Public Works and Buildings, Division of Waterways
and Division of Highways; The Metropolitan Sanitary District of Greater Chicago;
Northeastern Illinois Planning Commission; Cook County Forest Preserve District;
Fountain Head Drainage District; and city of Springfield.

Indiana--State Department of Natural Resources through Bureau of Water
and Mineral Resources; State Highway Commission; and State Board of Health
through Bureau of Environmental Sanitation.

Iowa--Iowa Geological Survey; State University of Iowa, Institute of Hydraulic
Research; Iowa Natural Resources Council; lowa State Conservation Commission;
Iowa State Highway Commission; and city of Fort Dodge.

Minnesota--State Department of Natural Resources, Division of Waters, Soils,
and Minerals; and State Department of Highways,

Missouri~-Missouri Geological Survey and Water Resources; and Missouri State
Highway Commission.

Wisconsin-- Wisconsin Department of Natural Resources; Wisconsin Department
of Transportation; and Southeastern Wisconsin Regional Planning Commission.

Assistance in form of funds or services was furnished by the Corps of Engineers,
U.S. Army, in collecting records published herein for 77 gaging stations. Assistance
was also furnished by the National Weather Service, NOAA, U.S. Department of Commerce.

The following organizations aided in collecting records:

Iowa--City of Des Moines; Des Moines Water Works; and Ottumwa Water Works.

Organizations that supplied data are acknowledged in station descriptions.
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DIVISION OF WORK

The stream-gaging work was done by the Water Resources Division of the Geological
Survey under the direction of personnel cited inthe preface. The data for stations in the
several States were collected and prepared for publication in the district offices listed
below.

State District office Address
lllinois a/.....c.c.eeeeseeeeee. Champaign  61820............ 605 North Neil Street
Indiana b/.........co.eeeeeee.. Indianapolis 46202.......... 1819 North Meridan Street
lowa..... . lowa City 52240 ... 1041 Arthur Street
Minnesota..... St, Paul 55101 ..... ... 1033 Post Office Building
Missouri ¢/ .. ... Rolla 65401....... .... 103 West Tenth Street
Wisconsin....ciceeneas weersees  Madison 53706............... 1815 University Avenue

a/Except for Mississippi River at Alton and Singleton ditch at Illinoi.
b/Including Singleton ditch at Illinoi, I1L
¢/Including Mississippi River at Alton, 111,

DEFINITION OF TERMS AND ABBREVIATIONS

Terms related to streamflow and other hydrologic data, as used in this report,
are defined as follows:

ACRE-FOOT (AC-FT, ACRE-FT) is the quantity of water required to cover an acre
to the depth of 1 foot and is equivalent to 43,560 cubic feet or about 326,000 gallons.

CFS-DAY is the volume of water representedby a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, or
about 646,000 gallons, and represents a runoff of approximately 0.0372 inch from
1 square mile.

CONTENTS is the volume of water ina reservoir or lake. Unless otherwise indicated,
volume is computed on the basis of a level pool and does not include bank storage.

CONTROL designates a feature downstream from the gage that determines the
stage-discharge relation at the gage. This feature may be a natural constriction of the
channel, an artificial structure, or a uniform cross section over a long reach of the
channel.

CUBIC FEET PER SECOND PER SQUARE MILE (CFSM) is the average number of
cubic feet of water flowing per second from each square mile of area drained, assuming
that the runoff is distributed uniformly in time and area.

CUBIC FOOT PER SECOND (CFS) is the rate of discharge representing a volume of
1 cubic foot passing a given point during 1 second and is equivalent to approximately
7.48 gallons per second or 448.8 gallons per minute.

DISCHARGE is the volume of water in a stream which passes a given point in a
unit of time.

DRAINAGE ARFEA of a stream above a specified location is that area, measured
in a horizontal plane, enclosed by a topographic divide from which direct surface
runoff from precipitation normally drains by gravity into the river above the specified
point. Figures of drainage areagivenherein include all closed basins, or noncontributing
area, within the area unless otherwise noted.
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GAGE HEIGHT is the surface-water elevation referred to some arbitrary gage
datum. Gage height is often used interchangeably with the more general term "stage,"
although gage height is more appropriate when used with a reading on a gage.

GAGING STATION is a particular site on a stream, canal, lake, or reservoir where
systematic observations of gage height or discharge are obtained. When used in
connection with a discharge record, the term is applied herein only to those gaging
stations where a continuous record of discharge is computed.

HYDROLOGIC BENCH-MARK STATION is one that provides hydrologic data for
a basin in which the hydrologic regimes will likely be governed solely by natural
conditions, Data collected at a bench-mark station may be used to separate effects
of natural from manmade changes in other basins which have been developed and in
which the physiography, climate, and geology are similar to those in the undeveloped
bench-mark basin.

INTERNATIONAL HYDROLOGICAL DECADE (IHD) RIVER STATIONS provide a
general index of runoff and materials in the water balance (discharge of water, and
dissolved and transported solids) of the world. In the United States, IHD Stations
provide indices of runoff and of the general distribution of water in the principal
river basins of the conterminous United States and Alaska.

PARTIAL-RECORD STATION is a particular site where limited streamflow data
are collected systematically over a period of years for use in hydrologic analyses.

RUNOFF IN INCHES (IN.) is the depth to which the drainage area would be covered
if all the runoff for a given time period were uniformly distributed on it.

STAGE-DISCHARGE RELATION is the relation between gage height and the volume
of water per unit of time flowing in a channel.

WSP is used as an abbreviation for "Water-Supply Paper" in reference to previously
published reports,

DOWNSTREAM ORDER AND STATION NUMBER

Beginning with the series of reports for the water year ending September 30, 1951,
the order of listing gaging-station records is in a downstream direction along the main
stream. All stations on a tributary entering upstream from a main-stream station are
listed before that station, A station on a tributary that enters between two main-stream
stations is listed between them. A similar order is followed in listing stations on first
rank, second rank, and other ranks of tributaries. The rank of any tributary on which a
gaging station is situated with respect tothe stream to which it is immediately tributary
is indicated by an indention in a list of gaging stations. Each indention represents one
rank. This downstream order and system of indention show which gaging stations are
on tributaries between any two stations and the rank of the tributary on which each gaging
station is situated.

The order of listing used before the publication of the 1951 report listed first all
stations on the main stem from headwaterstoward mouth, then all stations on the upper-
most tributary to the main stem from the tributary's source to mouth, and then all
stations from source to mouth of the uppermost tributary to the tributary.

As an added means of identification, each gaging station and partial-record station
has been assigned a station number. These are in the same downstream order used in
this report. In assigning station numbers, no distinction is made between partial-record
stations and gaging stations; therefore, the station number for a partial-record station
indicates downstream-order position in a list made up of both types of stations. Gaps
are left inthe series of numbers to allow for new stations that may be established; hence,
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the numbers are not consecutive. The complete 8-digit number for each station such as
05518000, which appears just to the left of the station name includes the 2-digit part
number "05" plus the 6-digit downstream order number "518000". The part numbers
refer to the areas whose boundaries are outlined in Figure 1.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measure-
ments of discharge of streams or canals, and stage, surface area, and contents of
lakes or reservoirs. In addition, observations of factors affecting the stage-discharge
relation or the stage-capacity relation, weather records, and other information are
used to supplement base data in determining the daily flow or volume of water in
storage. Records of stage are obtained from direct readings on a nonrecording gage
or from a water-stage recorder that gives either a continuous graph of the fluctuations
or a tape punched at 15-, 30-, or 60-minute intervals. Measurements of discharge
are made with a current meter, using the general methods adopted by the Geological
Survey on the basis of experience in stream gaging since 1888. These methods are
described in standard textbooks, in Water-Supply Paper 888, and in U.S. Geological
Survey Techniques of Water Resources Investigations, book 3, chapter A6. Surface
areas of lakes or reservoirs are determined from instrument surveys using standard
methods. The configuration of the reservoir bottom is determined by sounding at
many points,

For stream-gaging stations, rating tables giving the discharge for any stage are
prepared from stage-discharge relation curves. If extensions to the rating curves
are necessary to express discharge greater than measured, they are made on the
basis of indirect measurements of peak discharge (such as slope-area or contracted-
opening measurements, computation of flow over dams or weirs), velocity-area studies,
and logarithmic plotting. The daily mean discharge is computed from gage heights
and rating tables, then the monthly and yearly mean discharge are computed from the
daily figures. If the stage-discharge relation is subject to change because of frequent or
continual change in the physical features thatform the control, the daily mean discharge
is computed by the shifting-control method, in which correction factors based on
individual discharge measurements and notes by engineers and observers are used
in applying the gage heights to the rating tables. If the stage-discharge relation for
a station is temporarily changed by the presence of aquatic growth or debris on the
control, the daily mean discharge is computed by what is basically the shifting-control
method.

At some gaging stations the stage-discharge relation is affected by the backwater from
reservoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in computing dis-
charge. The slope or fall is obtained by means of an auxiliary gage set at some distance
from the base gage. At some stations the stage-discharge relation is affected by
changing stage; at these stations the rate of change in stage is used as a factor in
computing discharge.

At some stream gaging stations the stage-discharge relation is affected by ice
in the winter, and it becomes impossible to compute the discharge in the usual manner.
Discharge for periods of ice effect is computed on the basis of gage-height record
and occasional winter discharge measurements, consideration being given to the
available information on temperature and precipitation, notes by gage observers and
hydrologists, and comparable records of discharge for other stations in the same or
nearby basins.

For a lake or reservoir station, capacity tables giving the contents for any stage
are prepared from stage-area relation curves defined by surveys. The application
of the stage to the capacity table gives the contents, from which the daily, monthly,
or yearly change in contents is computed.
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If the stage-capacity curve is subject to changes because of deposition of sediment
in the reservoir, periodic resurveys of the reservoir are necessary to define new
stage-capacity curves. During the period between reservoir surveys the computed
contents may be increasingly in error due to the gradual accumulation of sediment.

For some gaging stations there are periods when no gage-height record is obtained
or the recorded gage height is so faulty that it cannot be used to compute daily discharge
or contents. This happens when the recorder stops or otherwise fails to operate
properly, intakes are plugged, the float is frozen in the well, or for various other
reasons. For such periods the daily discharges are estimated on the basis of recorded
range in stage, adjoining good record, discharge measurements, weather records,
and comparison with other station records from the same or nearby basins. Likewise
daily contents may be estimated on the basis of operator's log, adjoining good record,
inflow-outflow studies, and other information.

The data in this report generally comprise a description of the station and tabula-
tions of daily and monthly figures, For gaging stations on streams or canals a table
showing the daily discharge and monthly and yearly discharge is given. For gaging
stations on lakes and reservoirs a monthly summary table of stage and contents or a
table showing the daily contents is given. Tables of daily mean gage heights are
included for some streamflow stations and for some reservoir stations. Records
are published for the water year, which begins on October 1 and ends on September 30.

The description of the gaging stations gives the location, drainage area, period
of record, type and history of gages, average discharge, extremes of discharge or
contents, general remarks, and notations of revisions of previously published records.
The location of the gaging station and the drainage area are obtained from the most
accurate maps available, River mileage, given under "LOCATION" for some stations,
is that determined and used by the Corps of Engineers or other agencies. Periods for
which there are published records for the present station or for stations generally
equivalent to the present one are given under "PERIOD OF RECORD." The type of
gage currently in use, the datum of the present gage above mean sea level, and a
condensed history of the types, locations, and datums of previous gages used during
the period of record are given under "GAGE.” In references to datum of gage, the
phrase "mean sea level” denotes "Sea Level Datum of 1929" as used by the Topographic
Division of the Geological Survey unless otherwise qualified. The average discharge
for the number of years indicated is given under "AVERAGE DISCHARGE"; it is not
given for stations having fewer than S complete years of record or for stations where
changes in water development during the period of record cause the figure to have
little significance. In addition, the median of yearly mean discharges is given for
stream-gaging stations having 10 or more complete years of record if the median differs
from the average by more than 10 percent. Under "EXTREMES" are given, usually in
tabular form, the maximum instantaneous discharge (or contents) and gage height for the
current water years (1966-70); the minimum instantaneous discharge if there is little or
no regulation (or minimum contents); the minimum daily discharge if there is extensive
regulation (also the minimum instantaneous discharge if it is abnormally low); and the
minimum gage height if it is also abnormally low. For stations for which peak discharges
are published, all independent peaks above the selected base and the time of occurrence
and corresponding gage heights are published in the first table under "EXTREMES." The
base discharge, which is given in parentheses inthe table heading, is selected so that an
average of about three peaksayear will be presented. Peak discharges are not published
for any canals, ditches, drains, or for any stream for which the peaks are subject to
substantial control by man. Time of day is expressed in 24-hour local standard time;
for example, 12:30 a.m, is 0030, 1:30 p.m. is 1330. The minimums for these stations
are published in a separate table following the table of peaks, In the paragraph following
the current data, the data given are for the periods listed in the " PERIOD OF RECORD"
paragraph. Reliable information concerning major floods that have occurred outside
the period of record is given in the last paragraph under "EXTREMES." Unless otherwise
qualified, the maximum discharge (or contents) corresponds to the crest stage obtained
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at the same time as the maximum discharge (or contents), it is given separately.
Information pertaining to the accuracy of the discharge records, to conditions which
affect the natural flow at the gaging station, and to availability of Water-Quality
records, is given under "REMARKS." For reservoir stations information on the dam
forming the reservoir, the capacity, outlet works and spillway, and purpose and use
of the reservoir is given under "REMARKS."

Previously published records of some stations have been found to be in error on the
basis of data or information later obtained. Revisions of such records are usually
published along with the current records in one of the annual or compilation reports. In
order to make it easier to find such revised records, a paragraph headed "REVISIONS
(WATER YEARS)" has been added to the description of all stations for which revised
records have been published. Listed therein are all the reports in which revisions have
been published, each followed by the water years for which figures are revised in that
report. In listing the water years only one number is given; for instance, 1965 stands
for the water year October 1, 1964, to September 30, 1965. If no daily, monthly, or
annual figures of discharge are affected by the revision, the fact is brought out by
notations after the year dates as follows: "(M)" means that only the instantaneous maxi-
mum discharge was revised; "(m)" that only the instantaneous minimum was revised;
and "(P)" that only peak discharges were revised. If the drainage area has been revised,
the report in which the revised figure was first published is given, It should be noted
that for all stations for which cubic feet per second per square mile and runoff in inches
are published, a revision of the drainage area necessitates corresponding revision of all
figures based on the drainage area. Revised figures of cubic feet per second per square
mile and runoff in inches resulting from a revision of the drainage area only are usually
not published in the annual series of reports.

The daily table for stream-gaging stations gives the mean discharge for each
day and is followed by monthly and yearly summaries. In the monthly summary below
the daily table, the line headed "TOTAL" gives the sum of the daily figures. The line
headed "MEAN" gives the average flow in cubic feet per second during the month.
The lines headed "MAX" and "MIN" give the maximum and minimum daily discharges,
respectively, for the month. Discharge for the month also may be expressed in cubic
feet per second per square mile (line headed "CFSM"), or in inches (line headed "IN"),
or in acre-feet (line headed "AC-FT'). Figures for cubic feet per second per square
mile and runoff in inches are omitted if there is extensive regulation or diversion,
if the drainage area includes large noncontributing areas, or if the average annual
rainfall over the drainage basin is usually less than 20 inches.

In the yearly summary below the monthly summary, the figures following "MAX"
are the maximum daily discharges for the calendar and water years; likewise, those
following "MIN" are the minimum daily discharges.

Footnotes to the table of daily discharge are introduced by the word "NOTE." Foot-
notes are used to indicate periods for which the discharge is computed or estimated by
special methods because of no gage-height record, backwater from various sources, or
other unusual conditions. Periods of no gage-height record are indicated if the period
is continuous for a month or more or includes the maximum discharge for the year.
Periods of backwater from an unusual source, of indefinite stage-discharge relation,
or of any other unusual condition at the gage site are indicated only if they are a month
or more in length and the accuracy of the records is affected. Days on which the stage-
discharge relation is affected by ice are not indicated. The methods used in computing
discharge for various unusual conditions have been explained in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented comprise a
description of the station and a monthly summary table of stage and contents. For some
reservoirs a table showing daily contents or stage is given. A skeleton table of capacity
at given stages is published for all reservoirs for which records are published on a
daily basis, but is not published for reservoirs for which only monthly data are given.
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Data collected at partial-record stations are given at the end of this report. Data
for partial-record stations are presented in twotables. Thefirst is a table of discharge
measurements at low-flow partial-record stations, and the second is a table of annual
maximum stage and discharge at crest-stage stations. Occasionally, a series of
discharge measurements are made within a short time period to investigate the seepage
gains or losses along a reach of a stream or to determine the low-flow characteristics
of an area. Suchmeasurements are given in special tables following the tables of partial-
record stations.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stability of the stage-
discharge relation or, if the control is unstable, the frequency of discharge measure-
ments, and (2) the accuracy of observations of stage, measurements of discharge, and
interpretations of records.

The station description under "REMARKS" states the degree of accuracy of the
records. "Excellent' means that about 95 percent of the daily discharges are within
S percent; "good', within 10 percent; and "fair" within 15 percent. "Poor" means
that daily discharges have less than "fair" accuracy.

Figures of daily mean discharge in this report are shown to the nearesthundredth
of a cubic foot per second for discharges of less than 1 cfs; to tenths between 1.0
and 10 cfs; to whole numbers between 10 and 1,000 cfs; and to 3 significant figures
above 1,000 cfs. The number of significant figures used is based solely on the magnitude
of the figure. The same rounding rules apply to discharge figures listed for partial-
record stations.

Discharge at many stations, as indicated by the monthly mean, may not reflect
natural runoff due to the effects of diversion, consumption, regulation by storage,
increase or decrease in evaporation due to artificial causes, or to other factors.
For such stations, figures of cubic feet per second per square mile and of runoff in
inches are not published unless satisfactory adjustments can be made for diversions,
for changes in contents of reservoirs, or for other changes incident to use and control.
Evaporation from ‘a reservoir is not included in the adjustments for changes in reser-
voir contents, unless it is so stated. Even at those stations where adjustments are made,
large errors in computed runoff may occur if adjustments or losses are large in
comparison with the observed discharge.

PUBLICATIONS

Through September 30, 1960, the records of discharge and stage of streams and
contents and stage of lakes and reservoirs were published in an annual series of U.S.
Geological Survey water-supply papers entitled "Surface Water Supply of the United
States." Prior to 1951, there were 14 volumes in the series; one for each of the 14
parts whose boundaries coincided with certain natural drainage lines within the con-
terminous United States. From 1951 to 1960, there were 20 volumes in the series,
including one each for the States of Alaska (Part 15) and Hawaii (Part 16).

This report is one of the second series of water-supply papers to be published on a
S-year basis. The first series covered the 5-year period October 1, 1960, to Septem-
ber 30, 1965. This series covers the period October 1, 1965, to September 30, 1970.
To meet interim requirements, streamflow and related data have been released
by the Geological Survey in annual reports, beginning with the 1961 water year, by
State, These reports are entitled, "Water Resources Data for (state), Part 1. Surface
Water Records." Distribution of these reports is limited and primarily for local needs.
Any revision or corrections found necessary to the records published in these annual
State reports have been made and published herein without reference.
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These two series of 5-year water supply papers consist of 37 volumes each. The
boundaries of the various parts and volumes within the parts are indicated in the fol-

lowing list and on the map in Figure 1.

Part 1. North Atlantic slope basins, in three volumes:
Vol. 1: Basins from Maine to Connecticut
Vol. 2: Basins from New York to Delaware
Vol. 3: Basins from Maryland to York River
Part 2. South Atlantic slope and eastern Gulf of Mexico basins, in three volumes:
Vol. 1: Basins from James River to Savannah River
Vol. 2: Basins from Ogeechee River to Carrabelle River
Vol. 3: Basins from Apalachicola River to Pearl River
Part 3. Ohio River basin, in four volumes:
Vol. 1: Ohio River basin above Kanawha River
Vol. 2: Ohio River basin from Kanawha River to Louisville, Kentucky
Vol. 3: Ohio River basin from Louisville, Kentucky, to Wabash River
Vol. 4: Ohio River basin below Wabash River
Part 4. St. Lawrence River basin, in two volumes:
Vol. 1: Basins of streams tributary to Lakes Superior, Michigan, and Huron
Vol. 2: St. Lawrence River basin below Lake Huron
Part 5. Hudson Bay and Upper Mississippi River basins, in three volumes:
Vol. 1: Hudson Bay basin
Vol. 2: Upper Mississippi River basin above Keokuk, lowa
Vol. 3: Upper Mississippi River basin below Keokuk, lowa
Part 6. Missouri River basin, in four volumes:
Vol. 1: Missouri River basin above Williston, North Dakota
Vol. 2: Missouri River basin from Williston, North Dakota, to Sioux City, Iowa
Vol. 3: Missouri River basin from Sioux City, lowa, to Nebraska City, Nebraska
Vol. 4: Missouri River basin below Nebraska City, Nebraska
Part 7. Lower Mississippi River basin, in two volumes:
Vol. 1: Lower Mississippi River basin except Arkansas River basin
Vol. 2: Arkansas River basin
Part 8. Western Gulf of Mexico basins, in two volumes:
Vol. 1: Basins from Mermentau River to Colorado River
Vol. 2: Basins from Lavaca River to Rio Grande
Part 9. Colorado River basin in three volumes:
Vol. 1: Colorado River basin above Green River
Vol. 2: Colorado River basin from Green River to Compact Point
Vol. 3: Lower Colorado River basin
Part 10. The Great Basin
Part 11. Pacific slope basin in California, in four volumes:
Vol. 1: Basins from Tijuana River to Santa Maria River
Vol 2: Bagins from Arroyo Grande to Oregon State line except Central Valley
Vol. 3: Southern Central Valley basins
Vol. 4: Northern Central Valley basins
Part 12, Pacific slope basins in Washington, in two volumes:
Vol. 1: Pacific slope basins in Washington except Columbia River basin
Vol. 2: Upper Columbia River basin
Part 13. Snake River basin
Part 14, Pacific slope basins in Oregon and Lower Columbia River basin
Part 15. Alaska
Part 16. Hawaii and other Pacific areas
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Water-supply papers and other publications of the Geological Survey containing data
on the water resources of the United States may be purchased or consulted as follows:

1. Copies may be purchased from the Superintendent of Documents, Government
Printing Office, Washington, D. C. 20402, who will, on application, furnish lists giving
prices. A list of Geological Survey publications may also be obtained by applying to
the Director, Geological Survey, Washington, D. C. 20242,

2. Sets of the reports may be consulted in the libraries of the principal cities in
the United States.

3. Sets are available for consultation inthe offices of the Water Resources Division
of the Geological Survey. Addresses of the offices in the area covered by this report
are given on page 2.

Early records of the flow of streams in the United States are published in the reports
listed below. In many of these reports records for years earlier than those indicated
have been included for some streams, Most of these reports are out of print, but
may be available for consultation in the district offices and in public libraries.

Streamflow data for the years 1884-1901, in reports of the Geological Survey
(A - Annual Report; B - Bulletin)

Report Character of data Year

10th A, pt. 2 Descriptive information only
11th A, pt. 2 Monthly discharge and descriptive information ., .. ... .. 1884-90,
12t A, DL 2 . . . 0ttt st i et e s et e e e e e e .., 188491,
13th A, pt. 3 e e B0 L e e e e e e e e . 1884-92
14th A, pt. 2 Monthly discharge. . . o v v oo v v v v v . . ... 1888-93,
B 131 ... Descriptions, measurements, gage heights, and ranngs ... 1893-94,
16th A, pt, 2 Descriptive information only,
B 140 . .. Descriptions, measurements, gage heights, ratings and 1895,
monthly discharge.
WSP 11 .., Gageheights, . . ... ... it it eeeeesaoseoea. 1896,
18th A, pt. 4 Descriptions, measurements, ratings, and monthly discharge  1895-96,
WSP 15 . . Descriptions, measurements, and gage heights of streams 1897,
east of the Mississippi River, and Missouri River and
tributaries above Kansas River,
WSP 16 . . Descriptions, measurements, and gage heights of streams 1897,
west of the Mississippi River, except Missouri River
and tributaries above Kansas River.
19th A, pt. 4 Descriptions, measurements, ratings and monthly discharge, 1897,
WSP 27 .. Measurements, ratings, and gage heights of streams east of 1898,
the Mississippi River, and Missouri River and tributaries.
WSP 28 ., . Measurements, ratings, and gage heights of streams west of 1898,
the Mississippi River, except Missouri River and tribu-
taries,
20th A, pt. 4 Monthlydischarge. . . . . v o« c v v e v v v o s s a0 oo+ . 1898,
WSP 35 to 39 Descriptions, measurements, gage heights, and ratings ., . . . 1899.
21stA,pt.4 Monthlydischarge. . . . .. .. ¢t vt v s v e veeasa. 1899,
WSP 47 to 52 Descriptions, measurements, gage heights, and ratings . . . . 1900.
22nd A, pt. 4 Monthlydischarge. . ... ...........0....... 1900.
WSP 65, 66, Descriptions, measurements, gage heights, and ratings ., . . . 1901.
WSP75. .., Monthlydischarge, . . . . . . 4o v s v v s v e o v o euoa.. 1901,
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Reports on surface water supply containing records from 1899 to date for drainage
basins in this report are listed below. The data for any particular gaging station will,
in general, be found in the reports covering the years during which the station was
maintained.

Numbers of water-supply papers containing results of stream measurements in
Upper Mississippi River basin below Keokuk, lowa 1899-1965

Year WsP Year WSP Year WSP Year WSP Year WSP
1899, . ... 36 1912, . 325 1925. . 605 1937, . 825 1949, .1145
1900, . . .. 49 1913, . 355 1926. . 625 1938, . 855 1950. .1175
1901. a65s, 66, 75 1914, . 385 1927. . 645 1939, . 875 1951, .1208
1902. . .a83,85 1915. . 405 1928. . 665 1940. . 895 1952, .1238
1903. . .a98,99 1916, . 435 1929. . 685 1941, . 925 1953. .1278
1904. .al128,130 1917. . 455 1930. . 700 1942, . 955 1954, .1338
1905, . . . .171 1918. . 475 1931. . 715 1943, . 975 1955, .1388
1906, . . . .207 1919-20. 505 1932. . 730 1944, .1005 1956, .1438
1907-8 . . .245 1921, . 525 1933. . 745 1945, .1035 1957. .1508
1909. . ... 265 1922, . 545 1934, . 760 1946. .1055 1958, .1558
1910. . . .. 285 1923, . 565 1935. . 785 1947. .1085 1959, .1628
1911, . .. .305 1924, . 585 1936. . 805 1948, .1115 1960. .1708

1961-65 .1915
a Tributaries of Mississippi River from east.

Records for the area covered by this report have been compiled through September
1950 and for the period October 195G to September 1960 and published in Water-Supply
Papers 1308 and 1728, respectively, These reports contain a summary of monthly and
annual discharges for all previously published records as well as some records not
contained in the annual series of water-supply papers. All records were reexamined
and revised where warranted. Estimates of discharge were made to fill short gaps
whenever practical.

The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in
special reports on these floods published by the Geological Survey. The more recent of
these special reports also contain other pertinent hydrologic information and analyses
and compilations of data relating to earlier notable floods. The following list gives the
numbers and titles of these reports:

Wwsp. Title

162, ... .. Destructive flood in the United States in 1905,

771 . .. .. Floods in the United States, magnitude and frequency.

838. . . . . . Floods of Ohio and Mississippi Rivers, January~February, 1937.
847. . . . .. Maximum discharges at stream-measurement stations through Sept. 1938.
1227-D. . . . Summary of floods in the United States during 1951,

1320-A. . . . Floods of June 1953 in northwestern lowa.

1370-A. . . . Floods of June 1954 in Iowa.

1370-B. . . . Floods of October 1954 in the Chicago area, Illinois and Indiana.
1530. . . . . Summary of floods in the United States during 1956.

1652-C. . . . Summary of floods in the United States during 1957.

1660-B. . . . Summary of floods in the United States during 1958,

1678. .. .. Magnitude and frequency of floods in the United States.

1750-B. . . . Summary of floods in the United States during 1959.

1790-B. . . . Summary of floods in the United States during 1960.

1810, . . . . Summary of floods in the United States during 1961,

1880-C. . . . Summary of floods in the United States during 1967.
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Reports giving records of chemical quality and temperature of surface water and
suspended-sediment loads of streams in the area covered by this volume for the water
years 1941-70 are listed below:

Numbers of water-supply papers containing water-quality records
in Upper Mississippi River basin below Keokuk, lowa, 1941-70.

Year WSP  Year WSP  Year WSP  Year WSP  Year WSP
1941, . . . 942 1947, . .1102 1953, .. 1291 1959, . . 1643 1965, . . 1963
1942, . . . 950 1948, . , 1132 1954, . . 1351 1960, . . 1743 1966. . . 1993
1943, . . . 970 1949. . .1162 1955. .. 140l 1961, . . 1883  1967. . . 2013
1944, . . 1022 1950, . . 1187 1956, . . 1451 1962, . . 1943 1968, . . 2094
1945. . . 1030 1951. . .1198 1957, .. 1521 1963, . . 1949 1969. . . 2144

1946, . . 1050 1952, . .1251 1958, .. 1572 1964, .. 1956 1970. . . 2154

OTHER DATA AVAILABLE

Information of a more detailed nature than that published for most of the gaging
stations such as discharge measurements, gage-height records, and rating tables
is on file in the district offices, Also most gaging~station records are available
in computer-usable form and many statistical analyses have been made.

Water-quality records also are collected at or near some gaging stations. Data
are obtained on the chemical quality of the stream water, on water temperature, and on
sediment. Under "Remarks" of the station description, reference is made to water-
quality records collected on a regular basis for the station. Results of the data collected
are published in annual water-supply papers entitled "Quality of Surface Waters of the
United States" and in annual reports issued by States beginning with 1964 water year; the
state reports are entitled, "Water Resources Data for (state), Part 2. Water Quality
Records."

Information on the availability of unpublished data, statistical anslyses, or quality
of water records, may be obtained from the district offices listed on page 2.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER
THAN THE GEOLOGICAL SURVEY

Records of discharge have been collected by other agencies at numerous sites
throughout the United States that are not published by the Geological Survey. The
Office of Water Data Coordination, Water Resources Division, U.S., Geological Survey,
Washington, D, C., 20242, maintains an index of such sites. Information on records
avallable on specific sites can be obtained upon request,
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DES MOINES RIVER BASIN
05476000 DES MOIMES RIVER AT JACKSON, MINN.

(Formerly published as West Fork Des Moines River at Jackson)

LOCATION. --Lat 43°37'10", long 94°59'10", in SE4SW} sec.24, T.102 N., R.35 W., Jackson County, on right bank in
storage room of city power plant in Jackson.

DRAINAGE AREA.--1,220 sq mi, approximately.

PERIOD OF RECOR]?.--May 190% to'December 1913, August 1930 to September 1970 (winter records incomplete prior to
1936) . Pub}nshed.as Des Moines River at Jackson, 1909-13, as Des Moines River near Jackson, 1930-35, as West
Fork Des Moines River near Jackson, 1936-44, and as West Fork Des Moines River at Jackson, 1945-65,

GAGE, --Water-stage recorder. Datum of gage is 1,287.75 ft above mean sea level, May 31, 1909, to Dec. 20, 1913,
nonrecording gage at site 0.6 mile downstream at datum 0,99 ft lower. Aug. 22, 1930, to Sept. 30, 1944, non-
?ecotdxng gage at site 7 miles upstream at datum 17.10 ft higher, Oct, 1, 1944, to Oct., 26, 1949, nonrecord-
ing gage at site 600 ft upstream at datum 10.64 ft higher.

AVERAGE DISCHARGE.--35 years (1935-70), 281 cfs (3.13 inches per year).

EXTREMES. --Maximums and minimums (discharge, in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (500 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time  Disch, G.H. Date Time Disch, G.H,

Qct. 1, 1965 0400 788 6.37 June 17, 1967 - 910 - Apr. 11, 1969 1600 *15,700 19,45

Feb. 9, 1966 - - a8,96 June 27, 1967 - 940 - June 29, 1969 0500 4,170 14,06

Feb. 10, 1966 2300 *1,130 a8.37 July 9, 1967 2200 940 6.78 July 5, 1969 1200 4,260 14,06

Mar. 15, 1966 1300 880 6.65

Mar. 31, 1%66 1800 954 6.87 July 28, 1968 0900 *854 6.57 Apr. 7, 1970 2300 *1,680 9.07

June 22, 1966 0300 593 5.78 Aug. 1, 1968 0600 505 5.51 July 15, 1970 1630 696 6.07
July 18, 197¢ 0500 821 6,44

Apr. 3, 1367 1530 *1,250 7.74 Oct. 23, 1968 2200 2,820 11.85

a Backwater from ice.
Annual minimum discharge, water years 1966-70

Wer yr Date Disch. G.H. Wtr yr Date Disch. G.H.

1966 Aug. 6, 1966 1.2 2.74 1969 Sept.30, 1969 a29 -

1967 Sept.24, 1967 4.4 2.86 1970 Many days alg -

1968 Jan. 10, 1968 .2 2.47

a Minimum daily,
Period of record: Maximum discharge, 15,700 cfs Apr. 11, 1969 (gage height, 19.45 ft); no flow at times.
REMARKS . - -Records good except those for winter periods, which are fair. Regulation at times by Yankton, Long,
Shetek, and Heron Lakes. Water-quality records for the water years 1968-70 are published in reports of the
Geological Survey.
REVISIONS (WATER YEARS).--WSP 1115: 1942, WSP 1175: Drainage area. WSP 1238: 1950, WSP 1308: 1938(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 732 172 93 107 26 44l 824 362 120 82 3.0 16
2 534 170 100 100 26 “62 633 353 111 65 2.2 67
3 412 185 108 89 26 485 524 351 109 56 2.0 59
& 384 165 116 75 26 480 493 340 104 55 2.2 38
5 356 165 125 58 26 465 67 318 97 48 1.8 30
] 329 1e5 135 44 30 430 “29 297 96 48 11 28
T 300 145 140 45 60 404 426 279 89 45 34 22
8 276 145 143 46 200 53 387 268 84 36 24 20
9 251 143 150 46 600 560 370 254 80 32 17 18
10. 228 138 155 “5 1,100 593 356 264 76 28 15 16
11 228 138 170 “3 1,080 584 356 264 72 22 13 24
12 185 145 180 43 640 564 359 256 82 22 11 35
13 205 205 185 45 500 564 367 271 76 33 15 27
1e 205 136 177 “6 440 633 364 286 76 45 15 58
15 185 136 102 “«6 380 81t 359 2564 72 38 21 16
16 185 136 105 45 390 709 351 254 72 29 16 68
17 185 77 120 43 390 680 340 266 &6 24 16 8
18 185 120 135 “«0 «00 673 332 254 72 21 13 39
19 195 111 138 38 405 626 332 244 T2 18 9.2 29
20 214 128 132 38 “10 521 384 240 129 14 19 25
21 230 128 130 38 «10 409 4«35 216 338 13 32 25
22 221 145 130 37 «i0 401 “26 193 603 11 33 30
23 215 136 131 35 «10 279 421 203 316 10 24 34
264 208 142 134 33 %10 75 401 203 230 9.2 18 a3
25 200 138 93 32 410 j1:33 390 197 179 7.8 12 31
26 195 100 58 30 410 121 362 181 147 20 8.2 30
27 188 57 58 28 415 187 164 165 140 13 6ot 28
28 180 7% 68 27 “29 210 373 153 128 12 bate 25
29 175 84 95 26 429 398 136 111 8.7 12 26
30 175 a9 108 26 699 386 131 101 6.0 la 28
31 175 ~--——- 108 26 - 917 ==eme- 126 ————— bt 13 ==
TOTAL 74,936 3,980 3,822 14420 105459 149966 12,385 74537 45038 87641 “39.4 1,033
MEAN 256 133 123 45.8 374 «83 413 243 135 28.3 1402 4ot
MAX 732 205 185 lo7 1,100 917 82¢ 362 603 82 34 76
MIN 175 57 58 26 26 75 332 126 66 Lote 1.8 16
CF5M .21 .11 .10 - 04 .31 +40 .34 «20 .11 .02 .01 .03
iN,. 24 .12 .12 06 .32 bb -38 .23 .12 +03 .01 .03
CAL YR 1965 TOTAL 222,016.0 MEAN 608 MAX 9,100 MIN 16 CFSM .50 IN 6,77

WTR YR 1966 TOTAL 68,891.5 MEAN 189 MAX 1,100 MIN 1.8 CFSM .15 iN 2.10
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DAY ocT
1 24
2 20
3 19
4 19
5 23
6 18
7 17
8 16
9 16
10 13
1l 16
12 17
13 12
14 18
15 62
16 84
17 89
18 92
19 86
20 74
21 65
22 65
23 62
24 58
25 62
26 55
27 54
28 55
29 55
30 51
31 5S4
TOTAL 1371
MEAN 44.2
MAX 92
MIN 12
CFSM .04
IN. 04

CAL YR 1966 TOTAL 56,891.5
WTR YR 1967 TOTAL 70,456.9

DAY ocT
1 11
2 9.2
3 4.0
4 7.8
5 13
6 17
7 19
8 17
9 20
10 17
11 14
12 13
13 12
14 12
15 14
16 10
17 o4
18 6.0
19 7.8
20 9.2
21 4.8
22 13
23 8.7
24 644
25 1.2
26 11
27 9.7
28 Tete
29 11
30 11
31 10
TOTAL 334.6
MEAN 10.8
MAX 20
MIN 1.2
CESM «009
IN. .01

CAL YR 1967 TDTAL
WTR YR 1968 TOTAL

DES MOINES RIVER BASIN

05476000 DES MOINES RIVER AT JACKSON, MINN.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1966 TO SEPTEMBER 1967

04

DEC JAN
35 22
35 22
36 22
36 23
38 25
36 18
37 18
38 19
37 21
37 23
39 20
42, 18
EL] 18
35 18
33 18
33 18
35 18
37 18
39 16
36 15
35 16
31 17
27 18
24 26
21 25
20 2%
17 23
18 22
18 21
20 19
21 18

984 620

31.7 20.0
42 26
17 15

.03 .02

.03 .02
MEAN 156
MEAN 193

DISCHARGE »
NOV DEC JAN
11 8.2 3.0
9.2 8.7 2.0
8.7 9.2 1.6
8.7 9.7 1.6
B.7 10 1.8
B.7 9.7 1.2
T4 10 .80
6.9 10 60
7.8 11 «40
B.7 12 «30
9.2 14 +30
9.2 14 +30
11 13 .30
12 12 .30
7.8 10 »30
7.4 9.7 .30
10 11 .30
8.2 i1 <40
13 11 «40
12 12 «40
11 12 50
13 131 «50
12 8.2 .60
12 6.9 .70
1 8.2 .80
11 8.2 .90
7.8 7.8 1.0
8.7 6.9 1.2
8.2 6ot 1.4
7.8 6.4 1.7
e 5.6 2.0
288.1  303.8  27.90
9.60 9.80 «90
13 14 3.0
6.9 5.6 +30
.008 .008  .0007
+008 <009 [}
675645440 MEAN 185
144681.70 MEAN 40,1

FEB

MAX 1,100
MAX 1,220

IN CUBIC FEET PER SECOND,

FEB
2.3

70
«60
- 60
+ 60
<60

60
+70
»80
.90

49.50
1.71
3.2
+60
+001
+001

MAX 1,220
MAX 782

MAR

27
57
140
370
3so

360
340
320
300
420

490
480
420
360
340

320
310
301
300
330

320
320
310
350
480

460
406
356
332
324
342

10,365
334
490

27
.27
.32

MIN 1.8
MIN 6.4

MAR

1.0

499.9
1641
33
1.0
.01
.02

MIN
MIN

APR MAY
334 261
872 307
14220 271
1,080 237
957 237
947 249
981 249
1,000 230
998 205
1,010 189
900 187
798 181
748 185
122 189
689 173
640 159
613 159
567 153
483 145
453 131
450 121
435 11
395 109
342 108
321 102
316 97
310 93
299 90
281 87
242 89
————— 87
19,403 54191
647 167
10220 307
242 87
53 si4
<59 .16

JUN JuL AUG
82 850 130
80 840 120
78 814 108
B3 700 96
91 626 84
84 574 80

138 524 75

135 499 70

130 768 66

118 847 62

128 805 58

193 725 54

305 649 51

500 580 48

620 531 54

770 490 45

860 444 s

670 395 43

534 178 40

538 asy 38

540 329 EL

545 305 39

560 290 35

630 254 42

715 235 37

831 215 [

890 200 65

900 184 47

880 170 42

860 155 37

———— 147 34
13,488 14,874 14843

450 480 59.5

900 850 130
78 147 34

.37 .39 .05

W41 45 .06

CFSM ,13 IN 1,73
CFSH .16 IN 2.15

APR MAY
13 16
12 14
11 9.2
13 13
21 12
13 7.8
10 Tobe
1e 6ol
29 10
17 18
14 1
13 6.0
14 11
19 11
23 B.7
18 9.2
13 15
17 14
18 Tas
22 6.9
31 11
28 Tale
31 640
46 5.2
28 6.9
20 133
22 Tt
21 11
22 11
18 Tete

m—m——e 8.7

591 307.0

19.7 9.90
46 18
10 5.2

02 008

02 <009

1.2 CFSM .15
+30 CFSM .03

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

JUN JuL AUG
Te4 16 474
Te4 16 378
11 12 307
6.0 8.7 284
3.0 bt 246
1.8 T4 221
1.6 7.8 207
1.8 BeT 212
12 19 233
128 22 228
62 18 212
46 16 199
29 20 189
20 24 169
19 21 126
16 16 99
12 14 97
133 17 94
8.7 13 91
8.7 B.7 19
4.8 b0t 66
2.0 5.2 62
1 %4 16 56
6at 123 46
20 244 41
25 214 26
28 398 22
24 782 20
20 505 20
20 390 22
—————— 381 20
574.6 34356.3 44546
19.2 108 147
128 782 474
1.6 5.2 20
«02 .09 .12
»02 «10 Ly
IN 2.06
IN 45



DAY ocT
1 362

2 342

3 337

“ 316

5 305

6 313

7 318

8 318

9 362
10 409
11 444
12 438
13 426
14 426
15 429
16 521
17 1,150
18 1,880
19 2,460
20 24250
21 2,130
22 2,440
23 2,780
24 2,760
25 2,600
26 24430
27 2,300
28 24160
29 1,990
30 1,860
31 1,780
TOTAL 39,036
MEAN 11259
MAX 2,780
MIN 305
CFSM 1.03
IN. 1.19

e

DES MOINES RIVER BASIN

05476000 DES MOINES RIVER AT JACKSON, MINN.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

NOV DEC JAN FEB MAR APR mAY JUN JuL
14710 689 160 42 130 420 2,390 4B6 1,510
1,620 739 150 43 130 470 2,260 465 1,730
14520 653 140 4 130 540 29130 406 2,950
1,480 493 130 45 130 1,300 2,010 359 3,970
14420 329 120 46 130 1,750 1,900 342 44250
14370 221 10 %7 130 2,700 1,830 318 4,080
1,310 240 100 8 130 4,800 1,720 294 3,740
14230 265 92 «9 130 7,810 1,620 276 3,590
1,200 375 Ba 50 130 11,700 1,500 271 3,220
1,180 360 16 51 130 14,100 14430 266 2,930
1,130 320 6B 52 130 15,500 1,350 297 2,690
1,080 25D 62 53 130 154100 1,270 324 2,43D
1,030 215 58 54 130 13,4400 1,180 321 25200

999 185 54 55 132 11,400 14100 310 2,030

946 165 50 56 135 9,970 1,020 373 1,890

907 180 «7 58 135 8,800 963 268 1,770

894 191 44 60 140 T7+760 933 242 14650

900 205 42 62 160 64860 874 244 14580

851 210 4«0 64 210 61140 841 233 1,490

679 200 39 66 350 5,580 838 226 1,410

663 190 38 68 450 59120 818 212 19330

943 190 38 69 500 44570 818 210 19240

818 185 39 70 560 34980 811 210 1,180

801 1B5 39 T1 600 3,680 778 210 1,110

772 185 40 72 640 34480 745 “32 1,050

729 185 4«0 560 702 590 1,010

564 180 40 520 676 970

518 180 41 500 633 900

554 175 41 480 587 808

607 170 4l “60 534 748

- - 170 42 440 496 709
30,425 8,480 29105 By662 1814340 36,757 13,653 624165
1,014 274 67.9 279 64045 19186 455 2,005
1,710 139 160 640 15,500 29390 24800 49250

518 165 38 130 4«20 496 210 709

+83 .22 .06 .23 4495 «97 «37 1.64

.93 .26 06 <05 26 5.53 1.12 .42 1.90

CAL YR 1968 TOTAL 91696.20 MEAN 251 MAX 2,780 MIN +30 CFSM .21 IN 2.80
WTR YR 1969 TDTAL 395,514.00 MEAN 1,084 MAX 15,500 MIN 29 CFSM .89 IN 12.06

DAY ocrt
1 30

2 %3

3 37

4 35

5 35

6 40
7 44
8 44

9 40
10 38
11 34
12 38
13 s1
14 “8
15 51
16 6l
17 61
18 s8
19 58
20 s8
21 56
22 58
23 s9
24 59
25 ss
26 52
27 55
28 51
29 52
30 52
3 55
TOTAL 14508
MEAN “B.6
MAX 61
MIN 30
CFsM 04
IN. .05

OISCHARGE, IN CUSIC FEET PER SECOND, WATER YEAR OCTOBER 1969 Ta SEPTEMBER 1970

NOV DEC JAN FEB MAR APR MaY JUN JuL
59 43 25 19 18 145 966 242 159
62 45 25 19 18 165 914 240 149
66 44 24 19 100 200 848 237 128
66 %2 24 19 99 250 775 244 121
66 40 23 19 98 400 692 237 109
65 38 23 19 95 874 &16 223 106
64 37 23 18 93 1,360 560 210 102
64 36 22 18 94 14340 528 197 101
13 35 22 18 95 1,280 471 187 94
65 33 22 18 96 15390 418 185 91
59 35 22 18 97 1,400 387 183 86
5¢& 37 21 18 97 19330 373 173 66
51 41 21 18 97 14270 390 173 91
36 44 21 18 97 1+190 421 175 367
34 45 21 18 97 14150 409 205 636
34 44 21 18 97 11140 398 324 587
33 43 21 18 98 1,120 353 334 %01
20 41 21 18 102 1,050 334 302 589
21 40 20 18 109 1,040 302 264 528
22 38 20 18 111 1,160 211 249 457
27 36 20 18 115 1,220 2564 256 337
31 34 20 18 117 14200 258 258 274
35 32 20 18 118 14160 258 256 260
39 31 20 18 119 1,180 268 246 207
44 29 20 18 120 1,190 276 228 183
45 28 20 120 15170 264 210 149
%3 28 20 120 1,150 240 199 108
“3 27 20 121 1,150 228 187 114
3 26 19 122 1,100 240 181 120
43 26 19 124 1,040 251 167 155

----- 26 19 130 ~—---- FYCREE—— 153
10399 14124 659 510 3,136 30,814 13,212 6,772 7,008
46.6 36.3 21.3 18.2 101 1,027 426 226 226
66 “5 25 19 130 1,400 966 334 636

20 26 19 18 18 145 228 167 66

.06 .03 .02 .01 .08 .84 35 .19 .19
«04 <03 .02 .02 .10 94 »40 .21 o2l

CAL YR 1969 TOTAL 321,604 MEAN 881 MAX 154500 MIN 20 CFSM .72 IN 9.81
WTR YR 1970 TOTAL 71,387 MEAN 196 MAX 1,400 MIN 18 ‘CFSM .16 IN 2.18

226

248

4,123
133
2917

48
11
.13

15



16 DES MOINES RIVER BASIN

05476500 DES MOINES RIVER AT ESTHERVILLE, I0WA
(Formerly published as West Fork Des Moines River at Estherville, Towa)

LOCATION,--Lat 43°23'51", long 94°50'38", in SWiSE% sec.10, T.99 N., R.34 W., Emmet County, on right bank in city
ark, 1,200 ft downstream from bridge on State Highway 9 at Estherville, 0,1 mile upstream from School Creek,
.3 miles (revised) upstream from Brown Creek, a:\i at mile 404.2 upstream from mouth of Des Moines River,
DRAINAGE AREA.--1,372 sq mi.

PERIOD OF RECORD.--October 1951 to September 1970, Prior to November 1951, monthly discharge only, published in
WSP 1728,

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,247.55 ft above mean sea level,

AVERAGE DISCHARGE,--19 years, 300 cfs (2.97 inches per year, 217,400 acre-ft per year); median of yearly mean
discharges, 210 cfs (2.1 inches per year, 152,000 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):
Annual maximum discharge (*) and peak discharges above base (1,500 cfs), water years .1966-70

Date Time Disch. G.H. Date Time Disch, G.H. Date Time Disch. G.H,
Feb. 10, 1966 1700 *1,400 a6.18 July 28, 1968 2315 *676 4.09 June 29, 1969 2145 7,660 14,27
July 8, 1969 1700 4,500 11,50

Apr. 4, 1967 0815 *1,320 5.69 Oct. 24, 1968 2230 2,980 9.58
Apr. 12, 1969 0300 *16,000 bl17.68 Apr. 8, 1970 1545 *1,500 6.08

a Backwater from ice.
b From £loodmarks.

Annual minimum daily discharge, water years 1266-70

¥Wtr yr Date Discharge ¥Wtr yr Date Discharge
1966 Aug. 4-5, 1966 11 1969 Sept.26, 1969 54
1967 Sept.29-30, 1967 11 1970 Feb. 4-17, 19-21, 19870 21
1968 Jan, 14-17, 1968 1,7

Period of record: Maximum discharge, 16,000 cfs Apr. 12, 1969 (gage height, 17.68 ft, from floodmark);
minimum daily, 0.2 cfs Sept. 21, 22, 28, Oct. 19, 1058.

REMARKS .- -Records good except those for winter goriods, which are fair. Diurnal fluctuation at low flow caused
by powerplant 0.3 mile above station which discharges an average duily flow of about 0.5 cfs into river from
subterranean wells., Water-quality records for the water year 1970 are published in reports of the Geological
Survey,

REVISIONS.~-NWSP 1438: Drainage area,

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1965 TO SEPTEMBER 1986

DAY L4 NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 740 187 100 125 29 500 1,170 431 151 100 15 18

2 659 180 116 120 28 510 837 415 147 a3 16 21

3 530 177 118 100 28 512 657 405 146 70 12 52

o 462 172 120 100 27 498 600 %07 140 61 1 56

H 816 162 129 34 27 480 562 283 135 57 11 41

3 392 162 134 52 27 480 525 361 133 57 12 32

7 348 162 129 58 28 485 515 333 129 54 13 a0

8 344 160 132 60 110 485 477 311 124 53 28 27

9 306 155 132 60 650 s72 441 295 126 50 30 24
10 278 150 134 61 1,300 521 420 278 112 45 26 22
11 250 150 153 54 1,250 566 412 286 109 42 20 19
12 226 155 172 53 1s140 558 413 313 109 38 20 23
13 214 162 162 57 659 590 430 337 104 32 21 3l
14 220 182 138 57 540 720 %23 358 97 42 21 36
15 22 162 123 57 460 kaly 412 3s8 91 53 31 47
18 206 143 118 b1 %10 184 390 315 98 45 25 69
17 206 120 140 49 %30 692 3 326 B4 37 23 62
18 206 155 157 45 440 878 374 316 8 33 20 st
19 220 148 145 48 450 848 364 302 9 29 18 43
20 241 150 148 49 %50 602 403 293 81 25 22 37
21 244 153 138 48 450 503 489 272 115 24 b4 a1
22 250 153 138 13 450 487 486 238 430 22 40 27
23 238 150 143 46 %50 288 478 254 395 21 38 30
24 229 145 148 43 450 262 460 249 241 20 31 26
25 220 145 138 L) 450 225 438 239 188 18 26 3%
26 209 150 68 39 © 450 207 424 220 155 28 21 34
27 209 62 40 37 450 224 430 202 146 30 18 34
28 200 84 64 35 470 264 428 189 153 a3 15 32
29 192 113 114 33 wemem- 408 455 175 125 2 13 30
30 195 107 122 31 el 137 “69 164 115 19 13 30
31 195 ===me- 125 30 esmeme- 1,090  =~==o- 158 vem=e- 17 16 ~eememe
TOTAL 9,077 49456 3,958 14782 12,103 18,228 16,759 9,183 49334 19262 668 1,057
HEAN 293 149 128 57.5 432 523 492 298 144 40.7 21.5 35.2
MAX T40 187 172 125 14300 1,090 14170 431 430 100 44 89
MIN 192 82 60 30 27 207 364 158 78 17 n 18
CFSM .21 »11 »09 204 +31 38 1 «22 .1l «03 02 03

INe o2 .12 333 +0% +33 bt 40 .2 .12 .03 .02 +03
AC-FT 18,000 84840 T.850 34530 244010 32,190 29,270 18,210 84600 24500 1+320 2,100

CAL YR 1965 TOTAL 253,486 MEAN 694 MNAX 9,660 MIN 17 CFSM .51 IN 8.87 AC~FTY 502,700
WTR YR 1966 TYOTAL 78,865 MEAN 216  MAX 1,300 HIN 11 CFSM .16 IN 2.14  AC-FT 1564400



DES MOINES RIVER BASin 7
05476500 DES MOINES RIVER AT ESTHERVILLE, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1966 TO SEPTEMBER 1967
DAY ocT NOV DEC JAN FEB MAR APR MAY JuN Jut AUG SEP
1 29 9 36 25 21 56 367 261 91 884 146 39
2 29 9 46 25 20 183 769 296 88 872 136 38
3 27 b «0 26 19 360 15220 319 82 829 127 36
o 25 %3 40 26 21 392 1280 269 85 739 119 36
5 23 3 £33 27 19 458 11040 265 95 662 109 34
6 25 46 41 28 19 406 955 257 93 606 109 33
7 26 48 41 19 18 365 960 260 107 559 97 32
8 2] 51 43 21 18 340 996 255 166 523 99 31
9 20 69 %2 25 17 310 1,000 229 192 563 96 29
10 21 67 0 26 17 328 14020 220 171 804 89 25
11 19 39 ©2 29 17 513 977 209 174 766 82 23
12 18 27 %9 26 17 515 867 198 239 725 " 22
13 20 50 47 264 16 507 Te8 191 39 650 70 27
14 24 54 45 23 18 408 736 198 552 602 66 25
15 25 71 41 22 26 380 707 194 721 555 62 24
16 52 B4 39 22 22 355 671 177 866 517 59 23
17 73 76 “2 22 20 335 632 169 951 478 56 20
18 79 66 6 23 18 325 616 166 751 426 53 20
19 80 67 46 20 17 370 568 160 665 401 50 18
20 T6 58 &7 18 15 405 512 156 631 376 47 17
21 67 82 “b 17 14 375 506 141 651 341 46 16
22 60 .3 39 19 14 355 “85 133 649 310 48 15
23 61 81 33 26 16 339 457 127 662 287 52 13
26 68 80 36 . 33 16 651 408 126 6R3 266 9 13
25 57 76 31 33 16 590 360 123 734 242 49 13
26 58 72 26 32 585 351 115 796 223 56
27 52 72 21 32 93 338 107 837 209 65
28 50 55 18 27 430 337 112 921 194 66
29 50 %8 23 26 381 309 104 921 181 54
30 51 43 23 23 361 97 900 170 67
31 50 eeee-- 26 22 366 96 —m—es- 156 63
TOTAL 1,336 1,761 1,168 763 502 12,095 20,481 59706 164869 15,116 24318 680
MEAN 63.0 5847 37.7 2446 17.9 390 683 184 496 ©BB T6.8 22.7
HAX 80 89 49 33 26 590 1,280 319 951 886 146 39
MIN 18 27 18 17 14 56 289 96 82 156 43 11
CFSM .03 <06 .03 .02 «01 .28 +50 .13 36 o386 .05 02
N, «06 05 «03 .02 .01 .33 .56 .15 260 4] « 06 «02
AC-FY 2,650 3,690 2:320 14510 996 23,990 40,620 11,320 29,690 29,980 43600 1,350

CAL YR 1966 TOTAL 65,637 MEAN 18D  MAX 1,300 MIN 11 CFSM ,13 IN 1.78 AC-FT 130,200
WTR YR 1967 TOTAL 76,791 MEAN 210 MAX 1,280 MIN 11 CFSM .15 IN 2.08 AC-FT 152,300

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 8.9 11 12 3.2 4.0 3.1 17 26 14 23 379 25
2 9.5 10 12 2.8 3.9 3.3 15 22 12 20 398 23
3 5.1 11 11 2.5 4.0 3.5 20 20 10 18 335 25
. 8.1 10 1 2.3 4.0 3.8 19 18 8.8 17 297 29
s 6.7 9.5 11 2.3 beb 4.0 17 14 9.7 15 257 28
6 5.7 9.4 11 2.0 4.6 5.2 18 1s 842 13 230 27
7 12 9.5 13 2.0 4.5 8.6 23 16 7.0 11 226 26
8 18 10 16 1 20 15 6.8 9.6 210 28
9 19 10 16 31 17 16 Teo 9.3 212 36
10 17 16 16 26 23 13 9.5 9.7 226 49
11 17 30 15 21 24 17 106 20 209 47
12 15 18 13 19 17 18 Tl 20 194 42
13 12 13 12 26 17 15 62 19 186 37
16 11 12 15 28 19 15 78 21 172 38
15 11 13 14 3 20 16 39 20 156 o7
16 9.9 13 12 o1 23 14 27 26 120 83
17 11 13 14 %6 28 12 24 24 102 101
18 10 12 16 %5 23 15 19 20 103 130
19 8.6 11 13 “8 2 19 16 16 98 177
20 7.7 12 16 3s 35 17 13 14 89 193
21 5.9 16 16 28 33 16 11 12 81 212
22 7.6 16 10 29 35 13 9.0 12 72 2646
23 8.6 18 9.3 26 50 14 9.3 12 69 355
24 10 25 9.6 26 %2 12 14 12 61 292
25 12 18 9. 25 52 12 30 87 53 263
26 8.6 16 bab 23 37 15 35 179 52 248
27 7.9 8.3 X3} 26 30 15 39 267 38 232
28 T.2 10 5.7 26 26 17 36 %45 32 269
29 15 11 5.3 21 28 15 32 592 29 286
30 13 11 6.5 20 26 15 28 406 29 326
31 1 =me——- 3.7 19 eemeee 15 mmemem 366 28 —eenee

TOTAL  333.6  602.7  342.9 80.1 101.1 705.5 778 4B6  TBI.T 2,709.6 44739  3,89%

MEAN 10.8 13.6 1.1 2.58 3.49 22.8 25.9 15.7 26.3 87.6 153 130

MAX 19 30 15 6.0 LTy +8 52 26 106 592 398 355

“IN 5.7 8.3 3.7 1.7 3.0 3.1 15 12 6.8 9.3 28 23

CFSM .008 .010 . 008 .002 .003 .02 .02 .01 .02 .06 11 .09

N, <009 .01 009 .002 .002 .02 .02 .01 <02 .07 .13 W11

AC-FT 662 799 680 159 201 1,400 1,540 964 1,570 5,370 9,400 7,720

CAL YR 1967 TOTAL 73,607.2 MEAN 202 MAX 1,280 MIN 3.7 CFSM .15 IN 2,00 AC=FT 166,000

WTR YR 1968 TOTAL 15,362.2 MEAN 62,0 MAX 592 MIN 1.7  CFSM .03 IN .62 AC-FT 30,4470



DES MOINES RIVER BASIN

05476500 DES MOINES RIVER AT ESTHERVILLE, IOWA--Continued

18
DISCHARGE s

DAY ocT NOV DEC JAN
1 358 2,050 607 260
2 362 1,930 708 240
3 340 1,820 676 250
4 330 1,710 597 210
5 309 1,630 340 200
6 309 1,530 260 180
7 316 14470 238 180
8 321 1,370 218 178
Q 367 1,280 370 162
10 403 1,250 410 146
11 440 1,210 445 136
12 455 1,160 430 126
13 439 14100 311 118
14 436 1,050 226 110
15 430 1,000 188 118
16 459 952 174 122
17 987 919 206 124
18 1,610 896 220 126
19 2,110 909 217 124
20 24680 782 198 122
21 21640 667 190 120
22 2,460 785 198 118
23 24660 884 220 112
24 2,920 775 210 108
25 2,950 756 222 114
26 24810 738 240 110
27 24670 663 228 108
28 24560 568 220 106
29 29640 536 230 103
30 24290 577 260 101
31 24130 ~-mmme 260 °er
TOTAL 414991 32,967 9,517 49429
MEAN 1,355 1,099 307 143
MAX 2,950 2+050 708 260
MIN 309 536 174 97
CFSM «99 .80 .22 .10
IN. 1.14 «89 26 .12
AC-FT 83,290 654390 184880 8,780
CAL YR 1968 TOTAL 98,758.0 MEAN 270
WTR YR 1969 TOTAL 428,991.0 MEAN 1,175

DAY ocT
1 59

2 56

3 56

4 52

5 49

6 53

7 55

8 57

9 56
10 52
1t 50
12 50
13 55
14 55
15 60
16 66
17 68
18 67
19 65
20 65
21 63
22 59
23 58
24 60
25 60
26 55
27 52
28 53
29 52
30 55
31 61
TOTAL 1,774
MEAN 57.2
MAX 68
MIN 49
CFSM «04

IN. «05
AC~FT 3,520

CAL YR 1969 TOTAL 349,702
WTR YR 1970 TOTAL

DISCHARGE, IN CUBIC FEET PER SECOND,

NOv

34960

789210

IN CUBIC FEET PER SECONO,

MAY

24450
2,350
24220
2,080
1,950

1,870
L+ 750
1,640
14520
11450

1,360
1,280
1,190
1,110
1,030

1,020
1,060
973
905
a8l

911
916
898
863
825

773
727
690
650
608
571

384521
1y243
2¢450

571
+91
1.04
769410

1.7 CFSM .20

FEB MAR APR
94 157 480
93 145 560
91 141 820
90 136 1,920
88 135 3,010
87 138 4y150
86 138 51620
85 138 74250
85 137 10,700
86 137 13,700
84 139 15,600
85 139 15,800
85 141 14,400
84 143 124200
83 145 10,500
80 148 9,370
76 1649 8:160
T4 158 7,120
hid 174 6,290
73 223 53660
73 283 52160
72 368 44730
71 478 45200
70 530 3,730
71 570 3,520

590 3,320

620 3,150

640 2¢950

580 2,760

520 2,580

490  ~—mmee

24344 8,630 189,410
83.7 278 64314

145 6460 15,800
70 135 480

06 20 4.60

.06 .23 Sel4

45650 17,120 375,700
MAX 2,950 MIN
MAX 15,800 MIN 54

DEC JAN FE8
10 35 22
71 35 22
60 36 22
55 32 21
53 36 21
S0 35 21
46 33 21
“2 31 21
39 32 21
36 32 21
45 32 21
52 32 21
58 31 21
5T 31 21
52 30 21
50 29 21
47 28 21
45 28 22
44 27 21
45 26 21
45 26 21
41 26 23
39 25 271
36 25 41
32 26 39
33 24
34 24
34 23
35 23
35 22
35 22

1e416 895 684
45.7 28.9 24.4
T 3 41

32 22 21
«03 .02 .02
«04 .02 02
2,810 14780 1,360
MEAN 958 MAX 15,800
MEAN 214  MAX 1,400

MAR

32
33
219

APR

203
233
267
322
553

818
1,070

594160

CFSM .70
CFSM .16

CFSM .86

Juk

553
525

200742
691
54240
238
«50
+56
419140

IN 2.68
IN 11,63

MAY JUN
989 291
909 281
860 272
787 275
119 275
655 266
607 246
576 228
547 212
493 202
453 202
437 202
683 198
1:040 195
770 207
648 329
574 402
503 382
“65 328
410 297
356 291
348 290
335 281
355 275
349 261
332
3le
291
282
300
302
16,691 Te730
538 258
1,040 402
282 183
«39 19
45 #21
33,110 15,330
IN 9,48
N 2.12

Jur

24940
24280
2,440
3,290
445150

4,330
4,200
4,290
44180
3,650

3,220
24880
24620
24380
24170

1,980
1,810
1,690
1,560
14440

1,340
1,230
14140
1,060
1,010

1.080
1,030
944
854
762
714

68,664
2,215
43330

714
1e61
1.86

136,200

AC-FT
AC-FT

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

JuL

169
167
142

64784
219
581

64

.16
.18
134460

AC~FT 693,600
AC-FT 1554100

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

17,040

195,900
850,900



DES MOINES RIVER BASIN 19
05476750 DES MOINES RIVER AT HUMBOLDT, IOWA
(Formerly published as West Fork Des Moines River at Humboldt, Towa)

LOCATION.--Lat 42°43'12", long 94°13'06", in SE}SW} sec.l, T.91 N., R,29 W., Humboldt County, on left bank § ft
downstream from First Avenue bridge in city of Humboldt, about 700 ft below dam, 3,2 miles upstream from
Indian Creek, 3.9 miles upstream from confluence with East Fork Des Moines River, and at mile 334.3 upstream
from mouth of Des Moines River.

DRAINAGE AREA.--2,256 sq mi.

PERIOD OF RECORD.--October 1364 to September 1970,

GAGE.--Water-stage recorder. Datum of gage is 1,053.54 ft above mean sea level. Prior to Oct. 3, 1966, non-
recording gage at same site and datum.

AVERAGE DISCHARGE.--6 years, 810 cfs (4.88 inches per year, 586,800 acre-ft per year).
EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):
Annual maximum discharge (*) and peak discharges above base (2,800 cfs), water years 1966-70

Date Time  Disch, G.H. Date Time  Disch. G.H. Date Time  Disch. G.H.

Apr. 2, 1966 1600 *2,590 6.47 Oct. 29, 1968 1415 3,500 7.20 July 29, 1969 1700 6,830 9.62
Mar, 28, 1969 1615 3,540 7.23

June 16, 1967 0145 *3,790 7.44 Apr. 14, 1969 2000 *18,000 15.40 May 13, 1970 2400 *4,850 8.22
May 23, 1969 2200 2,870 6.72

Sept.25, 1968 0200 *800 4.33 July 12, 1969 1900 6,920 9.93

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.15, 23, 24, 1966 64 1969 Feb. 21-24, 1969 158
1967 Jan. 17, 1967 40 1970 Jan, 23, 1970 87

1968 Jan. 10-12, 1968 20

Period of record: Maximum discharge, 18,000 cfs Apr. 14, 1969 (gage height, 15.40 ft); minimum daily,
20 cfs Jan, 10-12, 1968.
Flood of June 23, 1947, reached a stage of 12.2 ft {discharge, 11,000 cfs) at present site and datum.

REMARKS. --Records good except those for winter periods, which are poor. Daily nonrecording gage readings avail-
able in district office for period Mar. 7, 1940, to Sept. 30, 1964. Discharge not published for this period
because of extreme regulation of streamflow by Iowa Public Service Co. power dam 700 ft upstream from gage.
Power generation and streamflow regulation discontinued in August 1964. Water-quality records for the water
years 1069-70 are published in reports of the Geological Survey.

COOPERATION. --Twenty-three discharge measurements furnished by Corps of Engineers.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

oAy ocy Nov DEC JAN FEB MAR APR “ay JUN JuL AUG SEP
1 1,730 549 310 350 100 456 29270 778 603 35% 191 B4
2 1,820 531 317 345 105 484 24540 750 579 304 152 84
3 14840 531 345 268 111 525 24400 715 555 268 126 B4
& 1,570 501 326 276 105 455 14950 687 537 245 114 B4
5 1,330 490 355 312 100 473 11640 6BO 537 221 102 84
6 1¢180 4B4 163 117 100 370 14450 648 525 217 95 95
7 1,090 473 245 140 108 430 14290 622 519 198 105 97
8 995 484 355 172 294 520 1+170 603 501 184 92 92
9 897 440 385 190 634 540 1,080 567 628 180 92 89
10 834 446 375 198 939 591 974 543 778 174 92 82
11 792 446 440 210 1»230 757 953 555 799 156 89 77
12 708 456 543 221 1,250 883 974 585 1,120 156 89 73
13 667 %51 573 198 1,090 911 995 615 974 19} 89 71
16 641 440 525 194 1,070 827 974 680 750 142 89 71
15 603 434 «19 191 917 855 974 799 648 126 89 64
16 579 446 390 191 549 960 946 A13 585 126 89 71
17 555 434 360 221 430 1,050 897 785 531 126 108 79
18 549 407 385 180 450 967 862 122 456 132 108 92
19 537 385 365 221 460 904 813 694 434 111 105 102
20 654 «07 440 174 465 890 192 680 w24 102 132 97
21 939 412 418 163 465 820 827 680 385 95 142 92
22 939 412 390 160 465 792 848 609 360 84 126 79
23 911 390 396 160 470 572 883 862 385 95 180 b4
24 834 385 402 160 478 426 869 1,750 525 95 156 b4
25 171 390 320 146 543 451 827 14950 495 87 1649 73
26 722 253 138 473 687 820 14450 82 126
27 680 170 128 468 579 785 1,150 105 1l&
28 641 202 112 468 484 778 946 188 102
29 603 268 94 685 820 254 97
30 591 375 100 1y160 15 360 87
31 591 418 100 1,780 654 250 92
TOTAL 274793 124610 11,228 5¢830 14,337 22,282 344102 254107 16,550 54409 3,519 29444
MEAN 897 420 362 188 512 719 1,137 810 552 174 114 81.5
MAX 1,840 549 573 350 1,250 1,780 2,540 14950 1,120 360 191 102
MIN 537 178 163 94 100 370 157 543 345 82 87 64
CFSM .40 .19 .16 .08 .23 .32 «50 «36 .24 +08 +05 « 04

IN. Y] .21 19 .26 37 =56 o4l 27 +09 «06 «04
AC~FT 554130 25,010 224270 114560 28,440 44,200 67+640 49,800 32,830 10,730 64980 44850
CAL YR 1965 7TOTAL 501,162 MEAN 1,373 MAX 14,300 MIN Bé& CFSM .61 IN 8.26 AC~FT 994,000
WTR YR 1966 TOTAL 181,211 MEAN 496 MAX 2,540 MIN 64 CFSM .22 IN 2.99 AC-FT 359,400
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05476750 DES MOINES RIVER AT HUMBOLDT, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 18 95 68 53 61 56 511 404 220 1,680 289
2 76 91 64 53 56 65 565 376 213 1,490 278
3 78 95 63 55 62 69 632 358 198 1,370 263
- 76 104 68 67 59 208 19140 370 205 1,290 241
L] 72 105 68 53 57 421 1,330 aio 286 1,190 226
6 76 103 82 55 44 468 10320 333 915 1,070 229
7 73 102 82 52 55 466 1,170 329 840 966 215
8 T4 97 86 48 52 423 1,120 318 1,000 912 223
9 74 101 86 54 53 402 1,130 309 1,130 843 203
10 72 92 68 50 53 504 1,130 378 1,730 789 193
11 61 1p3 80 48 41 451 1,110 628 2,560 852 186
12 63 17 72 46 51 511 1+130 609 24650 952 180
13 66 78 70 52 52 580 1,090 4«70 24340 916 173
14 90 93 T4 52 62 574 1,020 407 24460 862 166
15 93 109 17 46 50 563 969 367 3,070 792 159
16 83 121 80 57 48 492 937 367 3,550 773 152
17 B84 120 85 40 52 375 880 334 3,090 960 147
18 87 123 85 7 4“6 421 817 308 29670 Tas 142
19 96 116 88 42 48 461 763 288 24260 665 147
20 1 115 88 43 45 549 752 270 14960 593 141
21 i 115 80 44 51 490 692 266 1,710 551 132
22 121 121 60 46 52 440 635 245 1,510 462 123
23 112 122 (1.3 &7 49 568 604 243 1,370 470 128
24 109 133 X} 53 “h 702 564 224 1,310 437 125
25 106 133 59 45 46 7 542 205 1,280 410 128
26 107 130 56 47 768 516 206 1¢260 388 140
27 110 130 53 41 788 483 195 1,350 361 126
28 109 105 51 @3 706 ©54 222 1,960 3e7 128
29 100 88 50 43 614 442 231 2,290 343 126
30 101 T4 51 58 567 442 243 2,000 333 124
n 108 —————— 52 59 526 ————— 236  —mmem= 311 119
TDTAL 2,777 3,191 24175 1,539 19435 14,945 244910 10,029 49,387 2644122 5,352
NEAN 89.6 106 70.2 49.6 51.3 482 830 324 14646 T7 173
MAX 121 133 88 67 62 788 1+330 628 3,550 14680 289
MIN 61 T4 5D 40 41 56 462 195 198 il 119
CFSM 04 05 «03 .02 <02 «21 37 ol4 o T3 «34 ~08
ING .05 «05 .04 .03 02 .2 okl .17 .81 «40 09
AC~FT 5,510 6330 4,310 3,050 2,850 29,640 “99410 19,890 974960 47,850 10+ 620
CAL YR 1966 TOTAL 137,723 MEAN 377 MAX 2,540 MIN 50 CFSM .17 IN 2.27 AC-FT 273,200
WTR YR 1967 TOTAL 142,561 MEAN 391 MAX 3,550 MIN 40 CFSM .17 IN 2.35 AC-FT 282,800
DISCHARGE,s IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1967 7O SEPTEMBER 1968
DAY ocT NDV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 67 67 56 29 45 a5 b4 94 63 222 485
2 68 79 51 28 41 38 &4 96 59 182 413
3 65 7 48 27 4“2 EL 17 93 T2 158 403
L3 65 n 55 26 45 39 79 89 74 147 415
5 63 64 61 25 44 EL] 63 81 60 13« 388
6 60 55 55 24 46 43 66 17 50 122 352
7 b4 43 78 23 36 54 69 82 52 117 215
8 66 45 T4 22 49 T0 T 97 45 102 315
9 139 52 76 21 39 :24 62 77 49 93 306
10 71 b4 76 20 41 84 63 78 67 Té 289
11 82 69 T4 20 40 70 63 83 75 78 267
12 82 63 n 20 39 62 63 81 78 78 263
i3 76 62 48 21 as 70 78 80 99 72 255
14 69 69 41 23 38 87 98 96 115 76 238
15 75 71 43 25 s 96 77 98 108 72 234
i6 79 60 56 26 39 123 73 88 198 51 226
17 74 51 66 29 39 120 mn 72 168 123 211
18 n 53 66 29 41 115 77 T4 132 166 192
19 68 53 61 28 “2 123 B84 T4 104 347 185
20 66 54 67 28 40 107 129 10 89 382 175
21 60 56 58 28 s 95 108 67 78 284 168
22 55 58 32 28 38 93 120 63 66 220 152
23 65 58 50 28 as 8L 178 63 73 183 149
24 75 58 48 30 34 89 151 63 82 161 143
25 75 59 47 o 35 94 157 61 349 144 128
26 65 62 47 30 86 145 67 231 125 131
27 63 %0 45 32 97 132 69 302 125 120
28 62 48 41 a7 88 129 69 269 222 115
29 62 38 37 42 75 115 70 361 535 118
30 b6 53 33 a7 76 107 69 289 483 118
31 67 mmmemm 31 47 LR — 65 mmmome 574 123
TOTAL 24185 14752 1+692 863 2,446 24833 2,406 3,957 5.852 74392
MEAN 70.5 58.4 54.6 27.8 78.9 9% .4 77.6 13 189 238
MAX 139 79 78 Y 4 123 178 98 369 574 485
NIN 55 38 31 20 35 62 61 45 51 115
CFSMN «D3 «03 «02 .01 «04 <04 <03 «06 «08 11
IN. «04& +03 .03 «01 <04 #05 «04 «07 «10 o12
AC=F1 44330 34480 3,360 te710 20240 4,850 5,620 4,770 74850 11,610 14,660

CAL YR 1967 TOTAL 140,047  MEAN 384  MAX 3,550 MIN 31 CFSM .17 IN 2.31 AC-FT 277,800
WTR YR 1968 TDTAL 39,216 MEAN 107  MAX 761 MIN 20 CFSM .05 IN .65 AC-FT 77,780

54350
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05476750 DES MOINES RIVER AT HUMBOLDT, IOWA--Continued

DISCHARGE, IN CUBIC FEEY PER SECDND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocr NOV DEC JAN FEB MNAR APR MAY JUN JuL AUG SEP
1 572 3,160 858 455 216 168 24680 44640 1+310 44740 3,330 1,080

2 597 3,020 909 415 207 178 2:570 44380 14260 54150 2.700 1,050

3 574 2,790 932 455 205 200 2,930 44090 1.180 54330 2,250 871

4 551 24590 1,000 405 197 230 44140 3,850 1,080 5,740 1,930 761

5 523 24500 740 360 195 253 44700 3,680 983 64290 1. 680 Ta44

& 516 24360 600 320 190 262 5:410 3,560 903 54850 1y 500 860

7 «97 24160 490 305 190 265 5,720 3,420 863 5,030 1,400 831

B8 500 2,020 426 285 187 264 54860 3,290 829 4,950 1y 320 692

9 554 1,980 378 265 184 234 6,110 3,080 783 5,440 1¢170 602
10 571 1,920 3N 250 187 238 641650 24900 134 6,060 14040 $S71
11 693 1,830 566 240 187 264 8,160 21690 741 69640 935 521
12 781 1,720 8471 225 185 246 12,600 24550 801 6,880 855 483
13 795 1,650 152 210 187 251 16,400 24380 1,000 63730 179 458
14 775 14610 424 200 187 261 17,800 29230 1,300 64220 T16 438
15 751 1,550 284 204 186 255 17,600 24100 1,500 54560 667 4«17
16 807 1,500 295 212 179 266 164400 1,940 1,500 44760 633 407
17 1,010 14450 320 220 168 282 14,4900 1,970 1,360 4,080 598 384
18 1,730 14410 355 228 164 299 13,400 24510 1,100 3,600 565 367
19 24560 1+350 350 228 160 328 11,800 24680 920 3,520 543 367
20 3,030 1,290 330 228 160 471 10,700 2¢430 678 3,260 T4l 367
21 3,240 1,290 310 226 158 6671 9,310 24200 632 2,800 1,000 359
22 3,310 1+200 325 220 158 1,040 Bs460 2,310 644 24510 1+120 340
23 3,380 14100 340 206 158 11660 74740 2,740 1,030 24310 985 324
24 34450 1,220 295 190 158 2,110 7,080 2.780 1,300 2,050 839 322
25 3,450 1,200 328 214 160 2,360 65700 2+¢510 1,450 15860 142 318
26 3,390 1,140 390 220 160 2,680 64360 24230 2,960 2s170 675 306
27 3,370 1s110 353 220 160 2,980 54940 24040 44400 44100 622 298
28 3,410 1,080 338 218 162 3,370 5¢540 1,840 4,770 54630 580 274
29 3,460 960 351 218 m————— 3,300 5+130 14670 4,580 6,620 533 262
30 3,440 868 382 215 —————— 2,860 49860 1,510 49330 64200 496 255
31 34330 ~----- 415 213 ~-=-me 2,830  —-=--- 1,390 ------ 4,490 537 —ee=e-
TOTAL 554617 51,028 15,054 8.070 44995 31,072 253,630 83,610 46,4921 146,470 33,481 154315
MEAN 12796 1,701 486 260 1718 1,002 84454 24697 Le564 49725 1,080 511
MAX 3,460 3,160 1,000 455 216 3,370 17,800 4,640 44770 6,880 3,330 1,080
MIN “97 868 284 190 158 168 24570 14390 632 1,860 496 255
CF5M .80 .15 .22 .12 .08 Rl 3.75 1.20 69 2.09 .48 .23

IN. .92 .84 .25 .13 .08 W51 4.18 1.38 o7 2.42 +55 25
AC=FT 110,300 101,200 29,840 164010 94910 614630 5034100 165,800 93,070 2904500 664410 30,380

CAL YR 1968 TOTAL 155,286 MEAN 424 MAX 3, 46D MIN 20 CF5M .19 IN 2.58 AC~FY 308,000
WTR YR 1969 TOTAL 745,263 MEAN 2,042 MAX 17,800 MIN 158 CFSM .91 IN 12,29 AC~FT 1,478,000

DISCHARGE, IN CUBIC FEET PER SECONDy WATER YEAR DCTYOBI ° 1969 TO SEPYEMBER 1970

DAY ocr NDV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 250 271 273 134 108 315 368 14540 911t 388 208 140

2 250 302 249 132 106 295 399 11490 851 370 230 144

3 250 315 222 130 104 357 %86 14450 787 360 221 138

& 246 35 200 130 102 582 526 1,370 753 347 218 123

5 239 316 185 122 102 968 703 1.280 736 321 217 n7

6 237 322 170 114 102 1,030 1,340 1,200 728 311 208 116

7 236 321 158 110 104 862 1,950 14120 700 295 223 114

8 235 313 144 108 106 152 14930 141040 668 271 287 101

9 237 304 130 104 108 640 1,900 975 633 268 322 113
10 231 300 118 104 108 551 1,910 925 615 253 294 116
n 229 294 146 108 110 553 1,770 1,020 622 248 305 101
12 233 294 184 112 110 498 Ls760 1370 602 242 319 106
13 248 288 210 112 112 460 1,800 24540 583 235 344 114
14 233 230 208 112 112 452 1+800 3,920 565 235 354 120
15 246 226 188 110 118 435 1,800 3,370 554 236 332 139
16 265 285 178 102 120 423 te790 3,200 620 242 304 118
17 270 279 180 95 123 423 1y720 2,710 672 458 279 118
18 284 255 118 92 120 421 1,650 2,130 142 563 264 119
19 295 178 168 91 135 %03 14630 1,770 728 540 276 118
20 296 166 158 90 140 414 14660 1,520 710 527 218 122
21 284 192 146 88 115 385 1770 1,360 658 530 193 126
22 269 245 134 88 118 402 1,840 1,220 612 513 208 110
23 265 263 126 87 129 380 1,870 1,100 569 439 205 105
24 257 270 116 95 155 358 1,930 1,040 539 389 196 12
25 247 270 120 104 292 384 1,880 1,000 s12 353 182 117
26 250 244 122 110 384 1,800 957 497 325 168 123
27 242 231 126 110 359 1,720 930 470 304 163 129
28 237 192 128 110 336 1,670 919 452 284 156 124
29 233 199 130 110 340 1,620 BT6 431 270 155 120
30 237 224 132 108 358 1,580 916 399 241 149 99
31 257 mewme- 134 108 361 me———— 956  —=---- 222 140 —————-
TOTAL 7,788 T+904 5,061 34330 44095 14,881 464572 47,214 185919 10+580 74338 3,562
MEAN 251 263 163 107 146 4«80 14552 14523 631 341 237 119
MAX 296 322 273 134 363 1,030 14950 3,920 911 563 354 164
MEN 229 166 116 87 102 295 368 BT6 399 222 140 99
CFSM .11 .12 «07 .05 08 .21 .69 +68 .28 .15 11 +05

IN, .13 .13 .08 .05 07 25 7 78 31 <17 12 + 06
AC~FY 154450 15,680 10,040 64610 84120 294520 92,380 93,650 374530 20,990 144550 7,070

CAL YR 1969 TOTAL 644,317 MEAN 1,765 MAX 17,800 MIN 116 CFSN .78 N 10,62 AC-FT 1,278,000
WTR YR 1970 TYOTAL 177,244 MEAN 486 MAX 3,920 MIN 87 CFSM ,22 IN 2,92 AC-FY 351,600
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05478000 EAST FORK DES MOINES RIVER NEAR BURT, IOWA
LOCATION (REVISED).--Lat 43°12'38", long 94°10'35", in NWiNE? sec.20, T.97 N., R.28 W., Kossuth County, on right
bank 30 ft downstream from bridge on county highway, 0.8 mile upstream from Buffalo Creek, 2.2 miles northeast
of Burt, 4.7 miles downstream from Mud Creek, and at mile 389.7 upstream from mouth of Des Moines River,
DRAINAGE AREA.--462 sq mi.
PERIOD OF RECORD.--October 1951 to September 1370,
GAGE.--Water-stage recorder. Datum of gage is 1,114.42 ft above mean sea level.

AVERAGE DISCHARGE.--19 years, 134 cfs (3.94 inches per year, 97,080 acre-ft per year); median of yearly mean dis-
charges, 120 cfs (3.5 inches per year, 86,900 acre-ft petr year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (500 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time  Disch. G.H. Date Time  Disch. G.H.

Apr. 2, 1966 0400 *866 10.39 June 28, 1968 0845 *572  a9.96 May 23, 1969 0815 828 10.26

June 29, 1966 1600 610 9.99 July 1, 1969 2345 *3,730 12,91
Oct. 13, 1968 0630 1,050 11.00 July 10, 1969 1100 3,000 12,55

June 16, 1967 1645 %697 10.14 Mar, 28, 1969 - 7 -

Aug. 24, 1967 0815 568 9.37 Apr. 8, 1969 0215 3,280 12.09 May 14, 1970 - *635 b9.64

a Backwater from Buffalo Creek.
b From floodmark.

Annual minimum daily discharge, water years 18966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.23-24, 1966 2.9 1969  Sept.2d, 30, 1969 14
1967 Jan. 21, 1967 1.9 1970 Sept. 8, 1870 1.2
1968 Jan, 12-13, 1968 1.5

Period of record: Maximum discharge, 5,000 cfs Apr. 6, 1965 (gage height, 14,21 ft, backwater from ice);
no flow Jan. 24 to Mar, 3, 1959.
REMARKS. - -Records good except those for winter periods, no gage height record, or backwater from Buffalo Creek,
which are poor. Water-quality records for the water year 1970 are published in reports of the Geological
Survey.

REVISIONS (WATER YEARS).--WSP 1438: Drainage area, WSP 1708: 1955.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

oAy ocT NOov OEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 435 66 37 35 8eb 64 830 150 98 360 50 5.8
2 395 63 38 35 Bed 64 843 150 91 235 37 8.8
3 350 62 0 33 8.6 65 T43 148 87 165 28 B.4
4 282 60 40 30 B.4 69 615 142 B4 130 22 b4
5 220 59 5 28 8,6 56 472 138 83 110 18 5.5
6 170 60 30 20 8.8 “b 403 125 BB 93 18 Sel
7 130 56 39 23 8.9 “1 353 121 88 82 22 4.5
8 118 54 39 24 75 50 310 118 92 70 23 4¢3
9 106 52 39 24 200 60 280 109 100 64 23 403
10 98 52 38 24 300 68 262 106 115 54 19 4o
11 92 56 50 21 290 Té 260 105 119 43 186 4.l
12 B6 60 71 19 280 82 262 113 109 35 le 3.9
13 80 59 B2 17 250 88 265 151 93 32 12 3.9
14 76 55 186 16 200 92 254 199 83 30 12 3.7
15 k3 61 71 15 66 96 242 220 76 35 24 3.5
16 70 56 70 14 56 98 240 204 70 53 @1 3.4
17 68 4«7 68 13 55 97 240 190 64 4“1 26 3.5
18 66 50 66 12 54 94 226 175 66 23 22 3.4
19 66 “b 62 12 53 89 222 165 L33 18 19 3.6
20 T4 46 59 11 53 91 234 155 53 14 16 3.2
21 90 51 57 11 54 94 233 158 90 13 16 3.2
22 le2 L1 52 10 54 87 222 146 130 12 18 3.2
23 106 “b 45 10 56 T2 204 165 170 12 19 2.9
24 104 “9 31 9.6 58 47 210 197 180 12 16 2.9
25 98 46 22 el 58 57 207 201 120 11 15 3.1
26 92 47 26 b4 192 20 12 3.5
27 1) 25 29 T 169 111 9.8 3.5
28 80 28 31 88 148 122 B.4 3.9
29 76 33 33 184 132 157 7.0 3.7
30 T2 36 34 447 119 99 6.7 3.2
31 68  mme——e 3s 655 106 63 5.8 -
TOTAL 44030 1,531 1,455 528.9 2,452.9 3,350 9,537 4,717 49147 24329 595.7 126.3
MEAN 130 51.0 4649 17.1 87.6 108 318 152 138 75.1 19,2 4e21
MAX 435 66 82 35 300 655 843 220 595 360 50 8.8
MIN 66 25 22 B.& Byt 1 160 105 53 11 5.8 2.9
CFSM 28 .11 « 10 204 .19 .23 .69 .33 +30 .16 06 « 009
IN. .32 .12 .12 04 »20 .27 $ 77 .38 +33 .19 + 05 .01
AC-FT 7,990 3,040 2+890 1,050 %»870 65640 18,920 94360 8,230 49620 1,180 251
CAL YR 1965 TOTAL 114,795.2 MEAN 315 MAX 4,500 MIN 3.6 CF5M .68 IN 9,24 AC-FT 227,700

WTR YR 1966 TOTAL 34,799.8 MEAN 95,3 MAX 843 MIN 2.9 CFSM .21 IN 2.80 AC-FT 69,030
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05478000 EAST FORK DES MOINES RIVER NEAR BURT, IOWA--Continued

ODISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1966 TO SEPTEMBER 1967

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 3.2 5.4 3.9 EN 3.9 13 138 66 63 185 11 134
2 3.1 4.7 %S 3.0 3.8 40 202 67 53 175 9.6 113
3 2.9 5.0 3.5 3.0 3.6 99 345 54 45 176 8.5 96
4 3.1 5.5 2.6 3.1 3.6 110 %27 58 42 163 7.6 82
5 3.0 5.8 2.3 3.1 3.5 96 375 59 77 150 7.3 70
3 2.7 5.9 3.2 3.3 86 269 53 69 137 9.8 60
7 2.7 6.0 3.8 22 80 248 49 87 119 8.9 51
8 2.8 6.2 4e3 2.7 86 238 46 172 106 9.2 41
9 2.8 6.6 4.5 3.0 92 226 42 261 97 8.9 33
10 2.9 Se4 406 3.5 100 205 54 454 90 7.1 27
11 3.1 4.1 4.7 3.3 108 193 118 516 82 6.5 23
12 2.9 3.0 5.0 2.9 120 186 139 542 73 5.8 22
13 3.4 4.9 5.3 2.7 106 m 137 542 &5 5.4 26
14 6.0 5.6 5.2 246 9% 169 118 550 60 5.3 29
15 20 6.1 4.9 2.5 86 180 98 613 57 Sel 27
16 19 6.5 4.6 2.5 92 183 86 688 60 4.8 27
17 13 6.2 449 2.5 102 171 76 674 59 4e7 23
18 11 5.1 501 2.6 108 150 66 599 49 541 21
19 8.9 401 5.1 2.1 114 152 56 478 “6 4.8 20
20 7.8 5.0 5.2 2.0 110 150 48 403 41 “o7 19
21 7.3 5.8 5.3 1.9 108 127 48 350 38 4.5 17
22 7.3 6.1 4.7 2.4 104 110 45 303 32 245 15
23 6.6 5.8 4ol 3.5 118 109 35 264 28 510 14
24 6.1 5.5 L 5.8 130 109 32 238 22 560 12
25 6.1 5.5 3.7 5.6 142 101 28 225 19 474 1
26 5.8 5.3 3.1 5.6 142 94 24 210 19 367
27 5.8 5.5 2.6 8.6 130 86 22 195 17 306
28 5.8 5.1 2.2 6.2 120 82 30 238 16 275
29 5.7 4.6 2.7 5.0 110 78 58 259 14 230
30 543 4.3 2.8 4.5 118 71 81 216 13 184
31 5¢7  mmemem 2.8 4.1 120 —---m- 74 12 155
TOTAL 191.8 160.6 125.6 108.8 95.1 3,186 59345 14967 9,426 29220 3,450.6 1,065.8
MEAN 6.19 5.35 4.05 3.51 3.40 103 178 63.5 314 T1.6 111 .
MAX 20 6.6 5.3 8.6 4.6 162 427 139 688 185 560 134
MIN 2.7 3.0 2.2 1.9 2.9 13 71 22 42 12 4e5 9.9
CFSM «01 .01 +009 +008 «007 .22 +39 .lé .68 .16 .26 +08
IN. «02 01 .01 «008 007 .26 .43 el6 76 .18 .28 «09
AC-FT 380 319 249 216 189 6,320 10,600 3,900 18,700 49400 64860 2s110

CAL YR 1966 TOTAL 2B+261.8 MEAN 77.4  MAX 843  MIN 2,2 CFSM .17 IN 2.28 AC-FT 56,060
HTR YR 1967 TOTAL 27,342.3  MEAN 74.9 MAX 688 MIN 1.9 CFSM .16 IN 2,20 AC-FT 54,230

DISCHARGEs IN CUBIC FEET PER SECDND, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP

1 11 13 Te3 1.9 407 3.0 6.6 66 a7 290 92 6.4

2 9.1 13 T.6 1.8 4ot 3.1 bob 58 32 200 80 5.9

3 R.8 12 7.2 1.7 4.2 3.2 8.0 52 30 140 62 5.2

4 8.4 11 Te0 1.7 4ol 3.3 9.5 46 27 130 50 Te6

5 8.2 1o 7.2 1.6 462 3.7 7.8 43 23 125 45 Ta4

] 7.9 8.8 7.8 1.6 43 3.8 7.5 41 21 124 40 6.7

7 8.3 Bu4 8.6 1.6 4ot 4.3 7.5 41 19 160 36 57

8 8.7 B.b 9.0 1.6 4.5 4.8 8.4 41 17 155 31 6.0

9 9.1 11 8.6 1.6 3.9 6.5 T.7 34 29 125 31 Se7

10 9.6 11 8.1 1.6 3.6 5.6 7.3 31 50 100 27 503

11 8.4 11 7.8 1.6 3.3 5.2 6.9 31 195 a8 25 “.7

12 8,2 10 5.2 1.5 3.1 5.2 7.5 30 220 72 23 443

13 8.4 9.8 3.8 i.5 2.9 6,6 Te4 28 170 70 19 402

14 8.2 10 5.1 1.6 2.8 8.4 9.8 29 260 82 le 3.6

15 T.8 10 5.1 1.7 2.8 11 10 30 360 62 15 3.7

16 7.6 10 4.6 1.7 2.8 14 9.7 27 290 50 14 5.4
17 8.8 10 5.1 1.8 2.8 17 9.9 25 210 45 12 19
18 T4 9.7 5.8 1.9 2.8 21 13 26 160 51 11 16
19 7.3 8.5 5.9 2.0 2.7 18 15 26 120 71 12 19
20 7.5 9.0 5.8 2.2 2.6 16 44 23 94 68 11 30
21 7.0 9.1 5.5 2. 2.6 16 69 23 77 53 9.5 42
22 T4 8.7 3.3 204 2,6 14 &4 23 63 43 8.4 50
23 8.6 8.4 3.8 2.6 2.6 12 126 22 55 37 T4 116
24 9.3 9.3 3.1 2.7 2,6 12 219 20 59 39 T.% 240
25 9.5 9.3 3.4 3.0 2.6 11 192 19 170 4“0 6.6 255
26 9.1 6.9 3.1 3.3 10 155 26 410 37 5.6 216
27 9.0 5.6 2.8 3.9 11 119 36 535 163 5.7 163
28 8.7 642 2.5 4.8 10 98 42 570 293 53 150
29 10 645 2.3 5.6 8.9 83 43 520 222 4.8 160
30 14 6.9 2.1 502 8.1 73 (3} 420 152 5.7 200

31 13 m———— 2.0 4.8 8.1 —e——— 39 eeme- 110 6.7 mmemm-

TOTAL 274.3 281.7 166.5 T4e8 94.6 284.8 1,407.9 1,062 59243 3,397 T25.1 1,763.8

MEAN 8.85 9.39 5437 2.41 3.26 9.19 4649 34,3 175 110 23,4 58.8

MAX 14 13 9.0 5.6 4.7 21 219 66 570 293 92 255

MIN 7.0 5.6 2.0 1.5 2.6 3.0 6.4 19 17 a7 4.8 3.6

CFSM 02 .02 «01 +005 007 .02 .10 207 +38 .26 .05 e13

IN. .02 02 +01 +006 «007 .02 o1l -09 42 .27 +06 14

AC-FT 544 559 330 148 188 565 2,790 2.110 10,400 62740 1,440 3,500

CAL YR 1967 7TOTAL 27,586.8 MEAN 75.6  MAX 688 MIN 1.9 CFSM .16 IN 2,22 AC=FT 54,720
WTR YR 1968 TOTAL 14,775.5 HEAN 40.4 MAX 570 MIN 1.5 CFSM ,09 IN 1.19 AC-FT 29,310



24

DAY ocT
1 204
2 177
3 158
& 140
5 131
L] 141
7 154
] 167
9 221
10 29
11 347
12 376
13 349
14 312
15 290
16 352
17 634
18 895
19 1,040
20 1,000
21 1,010
22 1,010
23 952
26 875
25 805
26 m
27 751
28 719
29 688
30 657
n 639

TOTAL 16,284
MEAN 5

MAX 1:040
MIN 131
CFSM l.14
IN. 1.721

AC~FT 32,300

DES MOINES RIVER BASIN

05478000 EAST FORK DES MOINES RIVER NEAR BURI, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 196Y

NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
SBS 195 (13 41 32 540 829 366 2,720 384 124
496 216 63 39 30 600 797 345 3,530 342 105
481 195 68 38 29 880 761 322 2,690 307 B8O
472 182 67 38 29 1,100 Tet 303 2,070 280 67
454 120 oh 37 29 11620 31 276 1,710 238 81
431 106 60 36 30 21540 719 255 1,500 232 80
408 81 59 35 30 3,030 702 260 1,410 206 65
389 18 58 35 30 3,200 677 275 1,800 181 57
374 104 57 35 30 21960 652 239 2,210 169 52
360 128 56 34 n 2,650 641 222 24870 154 48
339 154 53 33 3l 24580 834 222 2,370 144 45
320 152 50 33 31 2,470 616 317 1,780 131 40
308 126 4B 32 31 2.370 586 432 14410 118 37
295 86 47 31 32 24190 549 404 1,260 107 34
281 104 46 30 32 2,180 488 351 1y110 97 31
2n 118 “6 30 34 24100 434 306 1,000 93 28
266 128 46 29 36 2,020 491 268 948 85 24
250 126 &7 29 39 1,840 &35 244 972 82 22
262 116 48 28 43 1,730 712 229 952 7 23
241 106 48 27 50 1,590 740 209 872 74 22
233 96 49 27 90 1,390 T45 195 822 72 19
240 90 49 26 200 1,250 789 191 75° 68 17
251 82 45 25 360 1,150 822 238 698 63 16
220 7% 41 25 560 1,110 797 271 662 59 1e
207 7 45 24 610 1,050 760 424 606 54 21
204 87 48 27 640 998 707 748 595 51 18
196 &5 47 30 680 945 bh2 877 669 48 18
190 64 %6 34 720 909 574 863 697 45 17
182 &2 46 660 880 499 lello 654 4l 15
161 62 44 600 B52 429 14840 568 36 14
———— 81 “2 540  meeme- 383  ~——=-- 471 88 m————
94347 3,417 14597 888 64319 50,724 20,285 129600 42,365 4y La& 11234
312 110 51.5 31.7 204 1,691 654 420 1,367 134 4lel
585 216 68 (3% 720 3,200 829 19840 3,530 384 126
161 &1 41 24 29 540 383 191 471 36 14
«68 o2h .11 07 ok 3.66 1.42 91 2.96 .29 «09
.75 .28 .13 .07 «51 4408 1.63 1.01 3.41 .33 «10

18,540 6,780 3,170 1e760 124530 100,600 40,240 24,990 84,030 8,220 2,450

CAL YR 1968 TOTAL #3,101.0 MEAN 118  MAX 1,040 MIN 1.5 CFSM .26 1IN 3,47 AC-FT 85,490
WTR YR 1969 TDTAL 169,206.0 MEAN b4 MAX 3,530 MIN 14 CFSM 1,00 IN 13.62  AC-FT 335,600

D1SCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TD SEPTEMBER 1970

DAY ocT NOV DEC JAN FES MAR APR MaY JUN JuL AUG SEP
1 14 37 19 13 9.0 43 133 173 310 43 29 2.0
2 30 37 16 12 8.0 54 143 177 295 40 19 2.0
3 30 L3) 15 12 T.6 74 158 182 261 34 15 3.0
& 24 41 16 12 8.0 110 155 167 230 34 13 2.7
5 21 sl 17 11 8.6 226 212 154 205 35 11 2.1
L] 20 39 17 11 9.2 258 289 145 188 37 11 1.8
T 19 37 17 11 9.8 260 339 139 174 34 14 1.5
8 17 36 16 10 10 242 326 125 159 28 21 1.2
9 16 33 16 10 11 212 259 114 143 23 23 1.5
10 15 32 17 10 11 184 220 107 133 19 36 2.3
11 13 31 18 9.8 11 162 196 109 120 19 31 2.0
12 13 30 18 9.4 11 146 181 116 113 18 26 lek
13 16 28 18 9.0 11 128 188 400 111 16 23 1.5
14 16 24 1?7 8.6 11 114 215 600 107 17 20 1.8
15 17 26 17 8.0 11 100 234 580 108 15 16 3.5
16 25 26 17 7.8 12 92 236 540 116 12 13 4ol
17 28 26 16 Te6 12 95 217 500 125 12 9.4 bok
18 31 22 16 Te2 12 96 202 470 138 16 8.0 4e2
19 3 17 16 70 12 97 211 430 127 24 7.3 3.6
20 28 26 13 6.8 13 92 269 380 124 15 6.8 3.1
21 25 26 13 6.8 14 B& 330 112 13 5.8 2.9
22 23 26 15 7.0 16 82 300 103 24 5.2 2.9
23 21 25 & 8.0 18 78 280 96 19 4.3 3.1
24 21 23 14 8.8 20 78 270 86 15 3.7 3.8
25 20 21 14 et 24 80 360 T 12 3.3 b5
26 20 14 9.6 80 340 9.3 - 2.9
27 19 13 9.5 82 325 8.8 2.5
28 19 13 9.5 88 320 9.2 2.3
29 18 13 9.4 92 320 8.5 2.2
30 18 13 9abe 96 320 9.2 1.9
31 29 13 9.2 97 320 -~ 21 1.9
TOTAL 657 838 485 289.8 3,726 61996 9,073 4,068 640.0 388.5 101.1
MEAN 21.2 27.9 15.6 9.35 12 233 293 136 20.6 12.5 3.37
MAX 31 L] 19 13 260 339 600 310 43 36 12
MIN 13 14 13 6.8 43 133 107 48 8.5 1.9 le2
CFsSM +05 «06 .03 #02 .26 +50 .63 .29 +04 03 .007
NG «05 «07 «04 02 «30 56 .73 033 «05 «03 +008
AC-FT 1,300 14660 92 575 758 74390 13,880 18,000 8,070 1s270 771 201
CAL YR 1969 TOTAL 142,138.0 MEAN 389 MAX 3,530 MIN 13 CFSM .84 IN 11.44  AC-FT 281,900

WTR YR 1970 TOTAL 27,642.6 MEAN 715.7 MAX 600 MIN 1.2 CFSM .16 IN 2.23 AC-FT 54,830



DES MOINES RIVER BASIN 25

05479000 EAST FORK DES MOINES RIVER AT DAKOTA CITY, I10WA
LOCATION,--Lat 42°43'26", long 94°11'30", in NWiSEd sec.6, T.91 N., R.28 W., Humboldt County, on right bank
50 ft upstream from old mill dam, in city park at east edge of Dakota City, 500 ft upstream from bridge
on county highway P56, 0.6 mile downstream from bridge on State Highway 3, 3.4 miles upstream from confluence
with West Fork Des Moines River, and at mile 333.8 upstream from mouth of Des Moines River.
DRAINAGE AREA.--1,308 sq mi.
PERIOD OF RECORD.--March 1940 to September 1970, Prior to October 1954, published as "near Hardy".

GAGE.--Water-stage recorder. Datum of gage is 1,038.71 ft above mean sea level. Prior to Oct. 1, 1954, non-
recording gage at site 8 miles upstream at different datum.

AVERAGE DISCHARGE.--30 years, 475 cfs (4.93 inches per year, 344,100 acre-ft per year).
EXTREMES.--Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (1,500 cfs), water years 1966-70

Date Time Disch. G.li. Date Time  Disch. G.H. Date Time Disch. G.H.
Oct. 1, 1965 0600 *2,650 12.49 July 1, 1968 2145 *1,570 10.83 July 12, 1969 1230 5,570 15,81
Feb. 10, 1966 - - al2.67 July 28, 1969 201§ 2,940 12.83

Feb. 14, 1966 0200 2,310 12.00  Oct. 24, 1968 0300 2,730 12.58
Apr. 5, 1966 2300 2,160 11.78  Mar. 27, 1969 2215 5,970 16.19  May 14, 1970 1530 3,680 13,78
June 13, 1966 2000 2,250 11.78  Apr. O, 1960 2400  #5,990 16.21
May 26, 1969 0400 1,750 11.07
June 15, 1967 2130 *3,080 13,02  July 4, 1969 1915 5,040 15.28

a Backwater from ice.

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wer yr Date Discharge
1966 Sept.23-24, 1966 20 1969 Sept.30, 1969 64
1967 Dec. 22, 1966 14 1970 Sept, 1-2, 7-8, 1970 17
1968 Jan., 10-12, 1968 16

Period of record: Maximum discharge, 18,800 cfs June 21, 1954 (gageheight, 16.95 ft, from floodmark, site
and datum then in use); minimum daily, 5.0 cfs Sept. 23, 8.

Flood of June 21, 1954, reached a stage of 24.02 ft (dxscharge, 17,400 cfs) at present site. Flood in
September 1938 reached a stage of 17.4 ft (discharge about 22,000 cfs) site and datum in use during the period
1940-~54.

REMARKS. --Records good except those for winter periods, which are poor. Water-quality records for the water
years 1969-70 are published in reports of the Geological Survey.

COOPERATION. --Twenty-five discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS),--WSP 1438: Drainage area. WSP 1508: 1944, 1045-47(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

Day ocT NOV DEC JAN FEB MAR APR mAY JUN JUL AUG SEP
1 24640 463 350 330 67 260 1770 515 476 1,200 256 38
2 2+530 450 350 320 67 260 1,810 495 “40 1,240 188 37
3 2,470 445 336 250 66 260 14800 481 4la 14240 156 37
4 2,480 418 320 330 6T 250 14950 440 372 1,050 12% “3
5 2,460 404 285 370 68 210 24130 %22 352 685 106 %2
& 2.290 %00 250 250 70 180 2:130 414 360 495 9¢ 37
7 2,020 388 270 160 72 220 1,900 404 348 404 92 37
8 1,720 380 280 200 200 240 15600 388 348 360 92 3¢
g 1,300 368 284 230 700 240 12300 368 440 328 R4 32
10 1,060 360 280 240 1,300 240 1,090 348 680 292 82 31
11 950 360 316 240 1+580 240 980 340 740 260 76 29
12 848 376 414 240 1,920 272 926 360 14300 236 T 28
13 784 380 476 220 2,090 284 914 366 24170 233 65 27
le 723 380 515 190 24200 280 896 392 1,850 204 63 27
15 680 392 430 170 1,000 288 878 .68 149290 188 60 25
16 640 400 470 150 %20 272 842 550 1,020 174 S6 24
17 605 380 480 140 250 256 794 570 848 187 56 24
18 575 are 490 130 230 256 789 555 740 260 &3 24
19 560 360 490 120 220 244 772 515 696 248 76 26
20 580 356 4«70 114 210 236 T45 500 615 208 80 24
21 640 352 450 110 210 236 712 472 535 174 89 22
22 675 344 420 102 210 256 706 432 4R6 156 /9 22
23 696 336 400 96 210 292 701 619 635 161 7R 20
24 685 332 396 92 210 160 685 995 740 130 65 20
25 670 328 290 86 220 170 660 11160 784 122 65 22
26 635 356 200 82 201 645 1.090 784 165 61
27 590 356 250 78 218 625 980 685 12% 56
28 560 150 290 74 318 595 830 600 128 52
29 530 250 320 72 538 560 706 932 211 “8
30 510 340 330 70 1,060 545 605 240 44
31 “86 - 330 68 14550 530 312 42
TOTAL 34,592 10,980 11,232 54324 14,577 9,987 324450 17,308 22,770 11.386 2,630 855
MEAN 1,116 366 362 172 521 322 1,082 558 759 367 84.8 28.5
MA X 24640 463 515 370 2,200 1+550 2,130 1160 2s170 19240 256 43
MIN 486 150 200 68 66 160 545 340 348 122 4“2 20
CF5M +85 .28 .28 .13 40 +25 »83 43 +58 .28 06 02
IN, .98 .31 32 +15 bl 28 .92 49 65 32 07 «02

AC-FT 68,610 21,780 22,280 10,560 284910 19,810 64,360 34,330 ©59160 22,580 Sy 220 1,700

CAL YR 1965 TOTAL 385,369 MEAN 1,056 MAX 15,400 MIN 0 CFSM .81 IN 10.96 AC~FT 764,400
WYR YR 1966 TOTAL 174,091 MEAN 477 MAX 2, 640 MIN 20 CFSM .36 IN 4,95 AC~FT 345,300
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05479000 EAST FORK DES MOINES RIVER AT DAKOTA CITY, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECONN, WATER YEAR OCTNBER 1966 TN SEPTEMBER 1967
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL
1 24 29 22 20 24 25 336 147 156 B8O
2 22 27 21 21 24 33 400 138 157 757
3 24 27 30 21 24 50 332 127 141 643
4 25 2B 51 22 23 130 414 126 132 579
s 26 29 “2 21 21 310 590 126 169 538
] 26 28 38 21 17 330 682 118 490 481
7 25 29 35 20 21 350 658 122 568 443
8 26 29 32 19 20 320 500 115 799 4lé
9 25 29 29 21 21 310 “27 108 141440 383
10 26 30 26 20 18 350 396 136 1,780 348
11 28 29 25 19 16 320 364 332 2,190 316
12 25 27 26 18 20 380 336 222 24250 282
13 27 36 26 20 21 420 320 226 2,040 250
14 31 34 26 20 24 445 308 288 24190 215
15 36 34 27 18 19 476 292 292 2,700 190
16 36 34 27 22 19 432 284 264 24990 182
17 32 36 28 16 20 340 288 229 24750 247
18 31 36 29 18 20 300 292 197 24250 275
19 43 34 29 16 20 300 280 172 2,010 233
20 40 36 31 17 1B 320 264 150 1,850 203
21 38 33 27 17 20 286 252 135 1,670 179
22 37 33 14 18 22 290 248 120 14460 159
23 36 34 19 18 21 290 222 113 14170 139
24 33 34 22 20 19 280 198 107 983 125
25 33 32 20 17 20 352 186 101 840 111
26 33 32 19 18 21 476 1B5 93 731 103
27 31 33 18 16 545 180 87 7B3 98
28 31 33 17 17 520 168 94 19160 B9
29 31 27 17 18 450 159 97 930 83
30 29 23 18 22 372 153 102 917 a1
31 29 ————— 19 23 308 m——— 117 ————— 17
TOTAL 939 935 810 594 517 10,108 94714 44802 39,676 94105
MEAN 30.3 31.2 2641 19.2 20.6 326 324 155 1,323 294
MAX 43 36 51 23 24 545 682 332 24990 880
MIN 22 23 14 16 16 25 153 87 132 77
CFSM .02 +02 .02 .01 .02 .25 25 W12 1.01 .22
IN. .03 «03 .02 +02 .02 .29 .28 14 1.13 .26
AC-FT 1,860 1,850 1,610 1,180 1+140 20,050 19,270 94520 78,700 18,060
CAL YR 1966 TNTAL 119,971 MEAN 329 MAX 2,200 MIN 16 CFSM .25 IN 3.4] AC-FT 238,000
WTR YR 1967 TOTAL 83,776 MEAN 230 MAX 2,990 MIN 14 CFSM .18 IN 2.38 AC-FT 1664200
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
DAY ocy NOV DEC JAN FEB MAR APR MAY JUN Jut
1 37 32 31 21 34 21 33 1B8 105 1,540
2 35 30 32 21 32 23 32 167 101 1,560
3 35 29 26 21 31 25 34 150 95 1:470
4 35 29 31 21 30 26 36 135 B8 1,150
5 34 28 30 21 28 29 34 122 79 758
6 33 26 31 20 27 34 32 110 72 589
7 34 26 41 19 25 39 31 102 65 515
8 35 29 38 18 24 45 32 97 59 491
9 35 28 34 17 22 49 32 93 57 500
10 36 27 37 16 21 45 32 119 168 473
11 37 28 37 16 19 41 29 126 296 “18
12 39 28 35 16 18 46 30 92 580 373
13 41 28 26 17 18 42 34 75 656 317
14 42 29 21 18 18 48 46 80 734 273
15 42 29 20 18 18 4B 45 80 600 248
16 41 28 26 19 18 50 42 78 610 237
17 41 29 30 20 19 45 45 T2 150 385
18 40 29 33 20 19 45 55 73 750 369
19 38 29 31 20 19 46 54 73 600 297
20 38 29 33 21 19 46 T2 69 408 239
21 38 30 30 21 1B 45 100 68 298 206
22 38 30 20 23 19 43 99 68 233 187
23 39 27 29 24 19 (3} 167 65 197 170
24 43 31 33 26 18 39 219 63 178 158
25 w2 29 30 27 18 37 262 62 515 le8
26 44 28 33 28 19 37 369 69 595 137
27 47 20 30 29 19 38 361 68 1,030 170
28 38 29 28 31 20 36 316 70 1,260 226
29 37 30 26 35 20 37 261 77 14360 449
30 33 31 24 36 ————— 38 217 91 14460 574
31 32 memmeee 22 35 ————— 37 ————— 102 —==--- 505
TOTAL 14179 855 932 695 629 1,221 3,151 24904 13,999 154132
MEAN 38.0 28.5 30.1 22.4 21.7 39.4 105 93.7 467 488
MAX 47 32 41 36 34 50 369 188 1,460 1.560
MIN 32 20 20 16 18 21 29 62 57 137
CFSM .03 +02 .02 .02 .02 .03 .08 .07 »36 .37
IN, «03 .02 03 «02 .02 .03 .09 .08 <40 43
AC-FT 24340 1,700 1,850 1,380 1,250 24420 64250 54760 274770 30,010
CAL YR 1967 TOTAL 84,058 MEAN 230 MAX 2,990 MIN 16 CFSM .18 IN 2.39 AC-FT 166,700
WTR YR 1968 TOTAL 47,101 MEAN 129 MAX 1,560 MIN 16 CFSM .10 IN 1.36 AC-FT 93,420

DES MOINES RIVER BASIN

289

44154
134
531

29
+10
.12

B,240

AUG

387
320
264
214
187

161
142
153
181
151

133
108
108
105
103

7,100



pAY oct
1 324

2 368

3 372

4 315

5 293

6 285

7 268

8 260

9 315
10 376
11 455
12 555
13 595
14 615
15 610
16 640
17 1,050
18 1,340
19 1,560
20 1,650
21 1,870
22 2,230
23 2,620
264 2,680
25 2,520
26 2,330
27 2+140
28 1,930
29 1,700
0 11540
31 1,430
TOTAL 35,236
MEAN 1,137
MAX 2,680
MIN 260
CFSM .87
N, 1.00

AC=FT 694890

CAL YR 1968 TOTAL 110,132
WTR YR 1969 TOTAL 420,739

DAY ocr
1 60
2 59
3 58
4 55
5 69
6 78
7 72
8 67
9 &4
10 61
11 58
12 65
13 72
1o 71
15 72
16 8
17 79
18 78
19 82
20 93
21 96
22 92
23 87
24 B5
25 80
26 80
27 76
28 5
29 73
30 75
31 83
TOTAL 24293
MEAN 4.0
MAX 96
MIN 55
CFSM .06
IN. .07
AC~FT 44550

CAL YR 1969 TOTAL 362,269
WYR YR 1970 TOTAL

05479000

DISCHARGE
NOV DEC JaN
14330 440 142
1,260 429 140
14220 437 154
1,150 451 152
1,030 365 146
969 240 138
926 170 132
884 210 132
843 276 130
8l4 350 124
782 375 118
754 355 116
724 280 112
697 220 110
677 288 108
661 335 108
641 340 108
622 340 110
603 310 112
618 282 114
621 258 114
586 236 110
577 208 104
550 190 93
518 172 110
“87 158 108
466 148 106
456 140 106
4«50 134 106
450 130 104
m—————— 130 104
22,4364 84397 3,671
745 271 118
1,330 451 154
450 130 93
.57 .21 «09
-3 24 .10
44,360 16,660 74280

MEAN 301
MEAN 1,153

DISCHARGE

+08
54860

90,602

DES MOINES RIVER BASIN

IN CUBIC FEET PER SECOND,

24461
87.9
100
77
07
07
“+8B0

MAX 2, 6B0
MAX 5,B90

IN CUBIC FEET PER SECOND,

DEC JAN FEB
137 50 33
126 49 30
8B 48 28
65 45 31
97 “2 34
B7 38 35
76 35 35
B4 35 35
80 36 34
B4 37 34
BB 37 34
95 37 33
90 37 33
83 37 32
T4 37 32
75 37 32
T4 30 32
72 26 31
69 26 32
&5 26 32
61 26 32
58 26 32
53 29 40
49 33 52
“9 35 70
49 36
50 36
51 36
52 35
51 35
50 35
2,282 1,107 1,210
73.6 35.7 4342
137 50 138
49 26 28
-06 »03 .03
+ 06 .03 .03
49530 24200 24400
MEAN 993 MAX 5,890
MEAN 248 MAX 3,390

MAR

140
3lo

660
1,260
2,100
2:500
3,000

3,500
5¢210
S5+610
3,900
3,400
3,700

364852
1+189
5+ 610

78

91
1.05
73:100

MIN 16
MIN 64

MAR

156
176
210
322
468

700
740
740

550

«90
4«30

338
310

270
282
290
280
270

252

10,602
342
740
156
.26

»30
21,030

MIN 49
MIN 17

APR

3,770
3,480
3,210
3,680
44190

44650
54060
54,560
54890
54890

5,480
54060
4,870
44750
4,580

44410
44240
44190
3,870
3,520

3,180
2,890
24620
2,390
2,190

24040
1+930
1,820
14730
14640

112,780
3,759
54890
1+640

2.87
3.21
223,700

CFSM

CFSM .B8B

APR

269
287
387
450
545

530

667
660

650
616
564
512
«78

17,018
567
BOO
269
<43
<48

33,760

CFSM «7
CFSM .1

23

WATER YEAR OCTOBER

6
9

3.13 AC-FT 218,400

May JUN
14570 1,070
14510 306
14450 B32
1,400 783
1,350 733
1,320 689
1,290 651
1,250 621
15210 647
14190 653
1,160 618
1,120 623
1,100 679
1,070 B20
1,030 930

981 926

975 B58B
1,020 786
1,110 710
1,200 645
1,270 594
1y440 584
1,640 642
1,690 700
1,720 983
14740 1,900
1.710 2430
1,620 2,380
1,500 24660
14370 3,190
1,230 ----- -

41,236 314243
1,330 1,041
1,740 3,190

975 584

1.02 +BO
1.17 «B9

81,790 61,970

IN

IN 11,97

MAY

4648
424
406
402
398

376
351
334
323
305

357
575
1+670
3,390
3,060

24520
24270
2:130
14950
1,740

1,510
1,280
1,120
1,000

911

845
R38
959
883
872
R72

34,519
1,114
3,390

305
.85

.98
684470

IN 10.
IN 2.58

376

470

445
“17
381
350
319

289
260
237
222
197

14,043
“68
904
197
.36
«40
27,850

30 AC-FT 718,600
AC-FT 179,700

EAST FORK DES MOINES RIVER AT DAKOTA CITY, IOWA--Continued

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

JuL

34570
4150
44820
45990
44800

45250
3,760
3,660
3,830
44430

54140
5,530
54230
4,500
34840

34320
24910
2+780
3,070
24920

24490
24300
24210
2,010
1,790

14740
2,190
2,820
24740
29360
24130

106,280
34428
54530
1,740

2.62

.02
2104800

AC-FT B34,500

1969 TO SEPTEMBER 1970

JuL

182
166
147

1,950
1,700
1,390
1,090

919

R21
B23
755
649
553

485
442
405
368
332

304
281
261
244
283

260
240
215
198
184

172
161
150
140
129
138

165042
51
14950
129
.40

46
31,820

SEP

140
180
274
248
216

225
270
258
212
1R4

167



28 DES MOINES RIVER BASIN

05480000 LIZARD CREEK NEAR CLARE, IOWA
LOCATION.--Lat 42°32'35", long 94°20'45", in NEINE% sec.ll, T.89 N., R.30 W., Webster County, on right bank
20 ft downstream from bridge on county highway, 2.3 miles downstream from drainage ditch 3, 3.0 miles south
of Clare, and 8.2 miles (revised) upstream from South Lizard Creek.
DRAINAGE AREA.--257 sq mi.

PERIOD OF RECORD.--March 1940 to-September 1970. Prior to April 1940, monthly discharge only published in
WSP 1308. Prior to October 1954, published as North Lizard Creek near Clare.

CAGE.--Water-<*age recorder. Concrete control since Oct. 11, 1956. Datum of gage is 1,079.30 ft above mean sea
level., P.ior to May 6, 1953, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--30 years, 89.9 cfs (4.75 inches per year, 65,130 acre-ft per year).
EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (800 cfs), water years 1966-70

Date Time Disch. G.H. Date Time Disch. G.H, Date Time Disch. G.H,

June 12, 1966 - *870 - July 29, 1968 171§ *120 3,84 June 26, 1969 2100 1,560 7.13
July 28, 1969 0330 1,370 6.86

June 10, 1967 0630 850 5.81 Mar. 24, 1969 1615 *1,600 a8.40

June 16, 1967 1730 *3,350 9.59 Apr. 5, 1969 - 1,580 7.11 May 14, 1970 131615 *3,260 9.47

a Backwater from ice.
Annual minimum dailv discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge

1966 Sept.24, 1966 .40 1969 Jan., 3, 1969 .

1967 Jan. 20, 1967 .50 1970 Sept. 8, 1970 .56

1968 Jan. 15-16, 1968 0

Period of record: Maximum discharge, 10,000 cfs June 23, 1947 (gage height, 16.0 ft, from floodmark), from
rating curve extended above 4,500 cfs; no flow Sept. 30, 1943, Aug, 27-29, 1956, Jan, 15-16, 1968,

REMARKS. --Records good except those for winter periods, which are poor. Water-quality records for the water year
1970 are published in reports of the Geological Survey.

COOPERATION, --Twenty discharge measurements furnished by Corps of Engineers.
REVISIONS (WATER YEARS).--WSP 1508: 1940, 1942, 1044-46(M), 1947-48.

DISCHARGE, [N CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TD SEPTEMBER 1966

DAY oY NOV DEC JAN FEB MAR APR nay JUN JuL AUG SEP
1 692 104 58 67 13 34 560 66 76 51 16 2.0
2 540 102 62 6B 13 34 391 66 74 7 13 le6
3 4«10 102 13 “2 13 33 286 62 74 3 12 443
4 336 2 64 60 13 29 247 56 70 41 9.9 5.1
5 283 89 64 66 13 20 208 56 70 38 9.1 2.0
6 253 89 51 36 16 23 185 55 91 37 9.1 2.0
7 223 B6 42 “9 15 27 165 53 91 38 15 2.0
8 196 B8O 59 52 5 31 166 51 86 3e 16 1.6
9 170 76 64 53 375 40 128 46 284 36 12 let
10 149 76 55 52 321 50 123 43 4B6 31 9.1 1.4
1n 136 T 73 51 220 “8 125 46 363 28 B.o 1.6
12 123 80 160 8 182 43 161 55 711 25 7.7 et
13 120 78 151 43 105 40 154 53 505 26 5.8 1.4
14 115 74 130 3g 64 38 146 55 308 26 - 1.4
15 108 T 102 33 %0 38 136 58 238 23 7.0 .90
16 104 78 128 30 35 38 125 55 193 20 6.6 1.1
17 99 64 161 27 32 38 123 51 160 18 Sel 1.1
18 97 66 123 25 29 40 113 4B 138 17 4.5 le4
19 102 68 120 24 27 38 104 %3 125 15 3.9 1.7
20 160 66 115 22 25 is 102 40 111 14 12 1.1
21 286 66 101 21 25 40 95 “0 95 13 29 1.0
22 295 66 88 20 25 34 91 37 (23 12 28 1.1
23 259 60 78 19 26 28 89 217 76 12 14 <80
24 217 56 78 18 28 37 89 ©04 70 12 9.1 .40
25 190 60 o7 17 30 “8 864 280 66 12 7.7 .60
26 168 60 20 16 60 78 202 12 bate

27 149 &1 25 15 78 76 162 11 5.1

28 136 32 45 14 110 74 133 11 “.5

29 125 68 64 14 245 68 108 29 3.9

30 125 64 T4 13 73 68 93 5 2.6

N 118 ——— 80 13 552  ———=-— 84 20 2.0

TOTAL 6,682 2,192 24526 1,066 24438 44518 2,816 %1956 802 300.7

MEAN 209 73.1 Bl.5 34,6 7B 6 151 90.8 165 25,9 9.70

MAX 692 106 160 68 552 560 4046 711 51 29

MIN 97 32 20 13 20 68 37 55 11 2.0

CFSM «81 .28 .32 .13 31 59 .35 .66 .10 04 +006

INe .94 .32 <37 .15 .35 .65 .61 .72 .12 .04 .006

AC~FT 12,860 41350 51010 2,110 41840 8,960 5,590 9,830 14590 596 95

CAL YR 1965 TOTAL 59,314.10 MEAN 163 MAX 3,680 MIN 1.2 CFSM .63 IN 8.59 AC-FT 117,600

WTR YR 1966 TOTAL 29,969.50 MEAN B82.1 MAX m MIN .60 CF5M .32 IN 4034 AC-FT 59,640

NOTE.--No gage-height record June 12.



DES MOINES RIVER BASIN 29

05480000 LIZARD CREEK NEAR CLARE, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY ocy DEC JAN FEB MAR APR May JUN JuL AUG SEP
1 . le4 . 1.1 1.6 11 4.5 16 154 15 3.0
2 5.0 1.6 1.3 1.1 3.5 9.1 3,2 1% 130 13 2.6
3 3.1 le4 1.2 1.1 6eb 47 2.6 13 111 14 2.6
4 2.1 1ol .2 1.0 9.4 25 1.6 13 97 13 2.7
5 . 1.4 1.1 .98 13 15 1.4 4“0 86 13 2.8
6 15 1.6 1.1 .96 16 12 146 154 76 12 2.7
7 1.3 le4 1.1 .91 13 9.9 3.9 160 70 12 1.6
8 1.1 l1e4 1.1 »87 12 Bet «82 249 66 47 1.8
9 2.1 1.6 1.0 «82 16 8.4 .70 585 68 25 1.8
10 1.5 1.3 98 7 15 Te7 5.3 772 62 18 1.5
11 «60 1.1 .92 .78 14 B4 131 682 55 12 1.7
12 54 .96 91 94 16 7.0 163 723 48 10 2.7
13 .80 1.1 «90 .97 17 8.4 T4 154 43 9.8 7.0
14 9.4 le6 .91 1.0 15 12 45 931 38 8.7 10
15 15 1.6 92 93 13 9.9 32 1,700 38 8.4 19
16 9.1 1.6 .91 +90 12 11 24 24660 38 7.8 10
17 6.4 1.6 .82 »90 12 Bt 19 14870 222 7.6 5.9
18 7.7 l.4 .68 «88 11 5.1 16 1+040 133 7.3 4.9
19 Te 1ot 52 .86 11 3.9 14 723 82 Te1 4ab
20 5.1 le4 «50 .83 12 6.4 12 564 60 7.2 5.7
21 3.8 led 62 91 13 9.9 435 “8 6.7 4eb
22 3.5 lel .75 «94 15 8.4 340 39 6.6 5.6
23 3.1 late .90 -89 21 7.0 277 34 6.5 %o 6
24 7.7 le4 1.0 «82 32 Sel 259 25 6.8 242
25 4.5 e le1 +85 %6 5.8 265 29 6.7 1.5
26 6.4 1.4 1.1 31 3.9 22 Te 203
27 5.8 1.1 1.2 22 3.2 20 6.5 1.5
28 3.2 la1 1.2 17 7.0 19 7.7 1.2
29 2.6 1.2 1.2 14 7.7 17 8.0 1.2
30 2.3 1.3 1.1 9.4 15 16 5.2 1.5
31 2.8 1.3 1.1 9.9 13 15 3el  =mmee-
TOTAL 134,54 75.1 42,06 30464 25,75 465.4 641442 11961 339.1 12046
MEAN 4434 2.50 1.36 «99 92 15.0 20.7 63.3 10.9 4402
MA X 15 6% 1.6 1.3 1.1 46 163 222 a7 19
MIN 54 1.4 «96 «50 77 1.6 70 15 3.1 1.2
CFSM <02 -010 +005 2004 004 «06 <04 08 25 04 02
IN. .02 .01 « 006 «004 +003 07 <04 +09 2.36 .28 05 «02
AC-FT 267 149 83 61 51 923 579 1,270 32,330 3,890 673 239

CAL YR 1966 TOTAL 19,021.20 MEAN 52,1 MAX 711 MIN .40 CFSM .20 IN 2.75 AC-FT 37,730
WYR YR 1967 TOTAL 20+424.31 MEAN 56,0 MAX 2, 660 MIN .50 CFSM 22 IN 2.96 AC-FT 404510

DISCHARGE, IN CUBIC FEET PER SECONC, WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968

DAY ocT NDV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1.7 5.7 1.6 1.0 2.7 60 3.5 10 6.0 25 53 3.1
2 3,2 5,0 1.6 »90 2.1 .66 1.5 9.4 4.7 21 40 1.9
3 3,2 3.7 1.7 <80 2,0 72 4e9 T8 5.3 16 30 3.9
“ 3.8 3.0 1.7 .74 3.0 »B82 5.2 7.5 3.4 14 24 6.6
5 heb 2.9 1.6 66 4.0 la1 425 7.5 3.4 12 20 “.8
6 3.8 2.5 2.2 «60 4e5 1.7 6.6 7.1 2.2 11 17 2.6
7 4.1 1.8 7.0 .56 3.5 4.0 5.2 Tel 1.2 10 14 7.3
8 5.3 1.9 8.5 54 2.4 7.0 hob 7.5 1.3 8.5 17 9.8
9 5.9 1.9 8.5 .50 2.7 27 3.0 7.1 1.3 T.2 17 B3
10 6.9 2.0 8.9 45 2.3 20 3.3 8.0 2.6 6.0 16 9.1
11 6.5 2.6 7.0 «36 2.0 19 2.5 T.7 4.3 4B 15 Te1
12 5.6 2.7 5.8 - 30 1.9 14 1.8 6.0 2.6 3.8 16 bel
13 6.3 3.9 3.9 .23 1.7 13 4T 642 441 3.1 13 2.0
l¢ 6.7 3.3 3.9 .13 1.5 9.9 15 7.5 “.9 3.0 n 1.3
15 7.5 3.2 3.0 ] 1. 9.9 17 Teb 3.0 2et 8.9 1.1
16 5.9 2.6 2.3 o 1.1 12 11 9.4 2.5 2.0 8e2 3.9
17 4.7 2.6 3,2 +11 1.0 14 7.1 8.0 2.5 Te3 6.8 8.9
18 3.9 2.0 3.4 .16 92 13 6.3 7.1 2.4 7.2 6.5 9.8
19 3.3 2.6 2.5 .20 <86 12 6.0 Te6 2.2 12 641 17
20 3.4 3.7 3.6 24 «82 12 12 45 1.4 12 63 20
21 3.4 4.2 2.5 «30 .76 7.7 20 4.9 1.1 70 6.0 27
22 3.6 3.2 1.1 .38 -70 T.7 19 S5¢1 .81 as Sel 24
23 3.6 2% 1.3 48 .66 5.1 31 4.9 .85 83 .5 21
24 5.8 3.5 1.7 «60 62 4.5 48 3.8 2.3 68 5¢1 19
25 5.9 5.0 1.6 .82 «60 3.1 39 4.6 9.4 55 2.8 17
26 5.9 3,7 1.4 1.1 2,3 Teb 44 3.4
27 6.8 1.6 1.4 1.6 5.1 7.2 39 4e 3
28 4.7 1.3 1.3 2.1 5.4 9B 37 3.3
29 3.2 1.5 1.2 2.6 5.1 9.9 L3 2.6
30 3.9 1.6 1.2 2.2 5.6 B.2 103 4ol
31 4.5  ~ommmem 1.1 2.4 5.7 5.7 T4 3.5
TDTAL 147.6 87.6 97.7 23,06 “7.88 248,70 373.7 222.3 265.76 943.3 390.5
MEAN 476 2.92 3.15 T4 1.65 B.02 12.5 7417 B.BE 30.4 12.6 12.8
MAX 75 5.7 B.9 2.6 %5 27 4«8 10 43 103 53 33
MIN 1.7 1.3 1.1 ] =55 .60 1.5 3.8 81 2,0 2.6 iel
CFSM <02 +01 -01 +003 «006 03 +05 .03 .03 12 +05 <08
IN. 02 .01 .01 +003 006 «06 «05 «03 +04 o164 .06 «06
AC-FY 293 174 194 46 95 493 141 44l 527 1,870 175 763

CAL YR 1967 TOTAL 20,505.51 MEAN 56.2 MAX 2,660 MIN .50 CFSM .22 IN 2,97 AC-FT 40,670
WTR YR 1968 TOTAL 3,232.70 MEAN 8.83 MAX 103 MIN O CFSM .03 IN .47 AC-FT 64410
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05480000 LIZARD CREEK NEAR CLARE, IOWA--Continued

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTOBER 1968 YD SEPYEMBER 1969

DAY ocT NOV 0EC JAN FEB MAR APR MaY JUN Jue AUG SEP
1 31 74 39 9.0 12 14 513 128 99 745 329 42
2 40 69 45 9.6 11 13 587 120 94 554 244 57
3 35 64 44 5.0 5 13 696 114 90 415 185 57
4 30 59 42 6.6 11 13 1,180 110 79 341 153 49
5 27 58 31 7.6 1 13 1,380 106 72 215 127 44
6 25 59 22 9.0 11 14 1,080 107 70 241 108 41
7 23 56 18 10 1 14 917 136 90 215 100 59
8 24 53 22 9.8 11 13 820 170 79 279 89 52
3 41 53 26 9.8 11 13 750 147 72 415 81 42
10 37 S8 30 9.4 11 13 649 131 70 394 75 36
11 40 51 33 9.2 11 13 522 116 122 314 67 33
12 51 46 28 9.0 11 13 432 106 152 266 80 31
13 46 45 24 9.0 11 13 373 100 255 210 54 27
14 43 49 19 9,2 It 14 340 93 248 174 50 25
15 38 54 17 9.5 10 14 362 86 203 151 45 24
16 40 54 18 9.8 10 19 394 85 170 136 43 23
17 89 59 19 10 10 26 448 104 148 125 41 21
18 281 62 20 10 10 37 536 173 132 115 39 19
19 429 56 18 11 10 54 434 218 115 120 18 18
20 400 41 16 1 10 160 342 195 102 108 42 17
21 330 55 15 12 10 450 266 172 s0 97 52 16
22 211 58 14 12 10 700 226 185 88 85 76 16
23 218 55 13 12 10 1,200 202 240 339 83 65 16
24 176 52 13 12 11 1,400 184 244 613 78 53 15
25 145 49 12 12 12 15290 174 218 468 70 45 15
26 126 47 12 12 13 1,290 166 186 1,240 202 38 14
27 114 45 11 12 14 10260 156 165 1,340 861 35 13
28 103 39 11 12 14 14240 146 148 949 1,260 32 13
29 94 33 11 12 m————— 875 138 131 808 873 29 13
30 83 30 10 12 —————- 643 130 115 909 600 27 12
31 78 —m—em 6.8 12 ———— 590  —m—mme 105 ------ 425 35 —meee-
TOTAL 3,508 1,585 659.8 315.3 309 115434 14,543 45454 9,306 10,207 2,457 860
MEAN 113 52.8 2143 10.2 11.0 369 485 146 310 329 79.3 28.7
MAX 429 74 45 12 14 11400 1,380 244 1,340 1,260 329 59
MIN 23 30 6.8 5.0 10 13 130 85 70 70 27 12
CFSM vho .21 .08 204 .04 lo44 1.89 .56 1.21 1.28 .31 o1l
N, .51 .23 .10 .05 .04 1.66 2.11 .64 1.35 1,48 .36 .12
AC~FT 64960 3,140 1,310 625 613 22,680 284850 81830 18,460 20,250 4,870 1,710
CAL YR 1968 TOTAL 8,652.60 MEAN 23.6 MAX 429 MIN O CFSM .09 IN 1.25 AC-FT 17,160
WIR YR 1969 TOTAL 59,638.10 MEAN 163 MAX 1,400 MIN 5.0 CFSM .63  IN 8.63  AC-FT 118,300

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 11 24 15 6.0 7.8 82 12 56 150 27 8.2 91
2 12 24 16 6.0 1.6 72 67 51 120 25 6.3 1.4
3 13 26 12 5.8 T.a 100 85 56 99 23 Tets 2.0
4 10 25 10 5.6 7.2 160 93 56 90 21 13 1.7
5 12 24 1 5.6 7.0 200 1132 52 84 18 16 bbb
6 14 24 11 5.t 7.0 176 176 49 80 18 22 2.9
7 12 24 10 5.4 7.0 136 198 45 75 18 28 1.0
8 13 23 10 5.2 7.0 96 189 b 69 19 31 «56
9 13 21 9.6 5.2 6.8 Te 150 49 63 18 33 «T1
10 12 20 9.2 5.0 6.8 664 118 45 51 15 21 l.2
11 12 19 8.8 4e9 6.8 70 101 42 68 la 14 «70
12 15 19 8.6 4.8 bty 66 90 140 63 13 11 3.2
13 28 19 84 47 6.2 62 88 470 59 13 9.2 3.6
14 21 le 8.2 4.6 6.0 60 86 2,230 53 17 8.0 6.4
15 17 14 8.0 4.5 6.0 56 96 14630 51 17 7.2 11
16 20 13 8.4 4.5 6.0 54 99 1,020 94 16 bate 15
17 25 17 846 4t 6.0 52 93 73 111 12 5.7 12
18 23 18 Betr 443 6.0 50 89 512 121 11 5.9 9.2
19 23 13 8.2 4.2 6.0 47 85 381 88 12 Sets 6.7
20 23 13 7.9 4.1 6.0 45 88 301 82 13 L Y] 5.1
21 21 15 7.5 4.0 6.6 48 98 247 77 10 Loty 4.1
22 19 15 7.0 4.0 Tate “8 96 211 68 8.9 4.3 2.5
23 22 16 b4 445 16 47 89 179 60 7.9 3.0 1.9
24 18 17 5.8 5.3 50 46 85 169 56 Ts1 2.8 2.9
25 17 18 640 6.0 78 56 79 151 49 6.9 2.6 4al
26 16 6.1 7.0 100 53 T4 136 46 6.5 1.9 5.0
27 15 6,2 8.0 51 10 123 “0 6.0 1.5 5.7
28 15 643 8.2 41 63 111 35 Te2 2,1 4.7
29 16 6.3 8.0 51 60 115 31 11 1.1 46
30 17 6.4 8.0 54 60 132 29 9.6 «78 3.1
31 20 beb 8.0 63 ——— 161 m————— 9.9 294 mmmme-
TOTAL 525 548 267.7 171.2 581.0 24280 25950 94679 24172 431.0 288.72 128,48
MEAN 16.9 18.3 8.64 5.52 20.8 73.5 98.3 312 T2e4 13.9 9.31 4428
MAX 28 26 16 8.2 100 200 198 2,230 150 27 33 15
MIN 10 12 5.8 4.0 6.0 &1 60 42 29 6.0 «78 56
CFSm .07 .07 .03 02 .08 .29 +38 1.21 .28 .05 <04 .02
IN. <08 .08 .04 .02 .08 $33 43 l1.40 31 « 06 04 .02
AC-FT 1,040 1,090 531 340 15150 4,520 5,850 19,200 44310 855 573 255
CAL YR 1969 TOTAL 55,226.00 MEAN 151 MAX 1,400 MIN 5.0 CFSM .59 IN 7.99 AC-FT 109,500

WTR YR 1970 TOTAL 20,022.10 MEAN 54,9 MAX 2,230 MIN .56 CFSM .21 IN 2.90 AC-FT  39%,710



DES MOINES RIVER BASIN 31

05480500 DES MOINES RIVER AT FORT DODGE, ICWA
LOCATION.--Lat 42°30122", long 94°12'04", in NWiSw# sec. 19, T.89 N., R.28 W., Webster County, on rlght bank
400 ft upstream from Soldier Creek, 1,800 ft dcwnstream from Illinois Central Railroad bridge in Fort Dodge,
2,000 ft downstream from Lizard Creek, and at mile 314
DRAINAGE AREA.--4,190 sq mi.

PERIOD OF RECORD.--April 1905 to July 1906 (no winter records), October 1913 to September 1927 (pubhshed as
"at Kalo"), October 1946 to September 1970. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 969.38 ft above mean sea level. See WSP 1915 for history of
changes prior to Dec. 8, 1949.

AVERAGE DISCHARGE.--38 years (1913-27, 1946-70), 1,336 cfs (4.33 inches per year, 967,900 acre-ft per year);
median of yearly mean discharges, 1 140 cfs (3. 7 inches per year, 826,000 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (6,000 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time  Disch. G.H. Date Time  Disch. G.H.
Oct, 1, 1965 0001 *6,930 a7.02 June 29, 1968 1000 *2,640 5.16 Apr. 15, 1969 0145 *23,000 12.83
Apr. 1, 1966 2000 55,490 6.33 July 11, 1969 2330 12,900 9.38

Oct. 21, 1968 0815 7,220 7.33  July 29, 1969 0800 11,100 8.75
June 16, 1967 2230 *12,600 9.47  Mar. 28, 1960 0245 13,300 9.54
May 14, 1970 2115 *11,400 8.77

a Stage falling.
b Maximum peak discharge during year.

Annual minimum daily discharge, water years 1966-70

Wer yr Date Discharge Wtr yr Date Discharge
1866 Sept.29, 1966 16 1969 Feb. 19, 1969 258
1867 Oct. 2, 1966 48 1970 Sept.24, 1970 105
1968 Dec. 7, 1967 27

Period of record: Maximum discharge, 35,600 cfs Apr. 8, 1965 (gage height, 17.79 ft); maximum gage height,
19.62 ft, from floodmark, June 23, 1947, present site and datum; minimum daily discharge, 14 cfs Nov. 3, 1955,

REMARKS.--Records good except those for winter periods, which are poor. Diurnal fluctuation at low flow caused
by powerplant above station. Water-quality records for the water years 1969-70 are published in reports of
the Geological Survey.

COOPERATION, - -Seventeen discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS).--WSP 1308: 1924, 1925(M). WSP 1438: Drainage area.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 64690 1,380 740 862 222 794 5:260 15490 1,270 14540 552 154
2 64130 1,340 840 872 210 808 54350 1,470 1,210 1,540 416 121
3 54620 14340 853 701 202 883 5,000 1:420 14150 1,530 345 145
4 5:110 1,270 845 733 200 800 44530 1,340 1,090 1,360 336 129
5 44670 1,220 818 863 202 720 49330 1.300 1,050 1,050 276 153
6 44160 1,220 712 460 214 620 4,080 1,290 1,120 850 218 170
7 3,700 1,190 660 370 250 760 3,680 1,250 1,070 715 279 124
8 3,180 1,160 783 500 800 850 3,160 1,200 1,070 644 241 144
9 24640 1,120 829 630 1,700 900 24710 1,140 1¢720 592 243 138
10 2,270 1,100 809 700 2,400 951 2,410 1,080 2,480 559 245 127
11 24040 1,100 920 700 3,000 1,020 21260 1,090 2,400 464 188 120
12 1,880 1,160 1,230 630 2¢100 1,170 2,200 1,150 3,450 473 208 116
13 1,770 1,140 1,370 590 1,700 1,220 24210 15170 449620 513 186 116
14 1,660 1,110 1,360 540 15400 1,150 2,160 14230 34740 493 193 112
15 1,560 1,110 1,140 510 15140 1,160 2,090 14390 2,600 390 175 106
16 1,520 1,170 960 470 900 1,230 2,030 1,460 2,060 388 175 100
17 1,500 1,090 1,010 440 720 1,330 14960 1,500 1,730 374 189 104
18 1,440 1,050 1,010 410 750 1,310 1,890 14410 1,530 436 245 88
19 14460 1,020 980 390 770 1,200 1,840 1,330 1,400 436 196 94
20 14620 1,020 970 370 790 1,180 1,800 1,270 1,280 401 263 99
21 24120 1,020 980 380 80C 1,120 14750 1,220 1,140 349 368 106
22 24250 1,010 1,000 370 800 1,160 1,710 1:150 1,010 295 267 100
23 2,180 976 1,010 360 790 1,140 1,770 1,820 1,030 296 265 100
24 2,050 964 1,030 310 780 795 14770 3,530 1,290 292 276 95
25 1,930 968 170 305 760 855 1:710 3,880 1,390 270 260 93
26 1,820 979 500 300 1,030 11660 3,160 1,280 313 223 90
27 1,710 840 400 280 1+160 14510 24620 1,160 400 190 410
28 14620 640 600 258 1+160 1,590 2,210 1,050 356 223 80
29 1,530 450 880 252 1,800 15,540 1,850 11240 436 177 16
30 1,510 580 970 240 3,080 1,520 1,580 1,520 785 161 18
31 1,450  ——mm—- 1,020 222 44500  —-—me-- 19390 ~—=~m- 611 153 —memem
TOTAL 80,790 31,737 27,999 15,018 264022 371856 774580 50,390 50,150 19,151 74732 3,562
MEAN 24606 1,058 903 484 929 1,221 2+586 14625 14672 618 249 119
MAX 64690 1,380 1,370 872 3,000 44500 5:350 3,880 44620 1,540 552 410
MIN 1,440 450 400 222 200 620 1,520 1,080 1,010 270 153 16
CFSM 62 «25 .22 12 .22 .29 62 .39 40 15 + 06 .03
INe .72 .28 .25 .13 .23 «34 69 245 45 .17 «07 .03
AC-FT 160,200 62,950 55,540 29,790 514610 75,090 153,900 99,950 99,470 37,990 15,340 7.070

CAL YR 1965 TDTAL 1,077,961 MEAN 2,953 MAX 35,100 MIN 116 CFSM .70 IN 9.57 AC-FT 2,138,000
WTR YR 1966 TOTAL 4274987 MEAN 1,173 MAX 64690 MIN 16 CFSM .28 IN 3.80 AC-FT 848,900
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05480500 DES MOINES RIVER AT FORT DODGE, IOWA--Continued

OISCHARGE, IN CUBLIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY ocY NOV DEC JAN FEB MAR APR My JUN Jub AUG SEP
1 54 155 T4 (1] 104 102 857 576 381 2,860 419 351
2 48 134 82 82 98 112 981 “92 396 2,490 398 306
3 (1] 143 96 88 92 134 942 492 435 24230 364 265
4 92 134 88 .13 95 170 14510 «92 375 2,050 342 259
5 100 150 130 90 85 215 1,940 469 584 1,910 307 238
& 100 141 152 90 78 300 2,120 “28 1,330 1,730 313 211
7 108 166 193 86 110 450 1,930 439 1,890 1,560 300 204
13 106 134 93 86 106 540 1,730 427 2,360 11450 587 202
9 100 152 150 98 101 580 14610 401 4,880 1,390 393 171
10 92 175 10 86 9% 840 1,570 413 6,280 1,280 326 167
11 100 138 82 92 86 750 1,520 1,020 64880 1,230 290 149
12 90 150 92 82 85 800 14540 14170 T4360 14320 272 190
13 98 128 100 90 83 780 1,480 880 74020 1,260 240 178
14 106 17 106 82 80 790 1,380 773 74060 1,180 360 213
15 193 154 los 88 92 840 1,290 T43 8,970 1,060 274 197
16 188 154 108 . 84 88 800 1,250 669 11,500 1,010 224 170
17 115 202 106 8o 84 700 1+170 562 10,600 1,430 191 158
18 137 150 117 86 79 840 1s120 588 T+730 1,37Q 193 151
19 149 175 131 T6 81 880 1,060 “92 64260 1,110 180 149
20 166 186 130 T2 % 890 14050 400 5,280 970 219 162
21 175 158 110 80 ki 857 983 412 49540 878 197 151
22 184 170 90 T2 82 136 909 408 3,820 805 187 110
23 158 175 %0 80 81 857 849 366 3,190 661 181 133
24 166 193 9% 92 79 1,020 797 366 2,870 697 184 116
25 175 175 L1 88 78 14140 750 313 24670 569 “47 108
26 158 179 T4 94 14370 725 346 24460 574 601
27 158 202 T6 100 11420 694 273 24410 532 590
28 170 150 8o 108 1,350 638 380 3,670 «82 552
29 138 130 86 106 1,160 604 37 493 472
30 le2 110 B4 104 1,040 580 368 “62 424
31 135 meeee- 8o 110 916 mem——- “12 34 386
TOTAL 3,989 41660 3,152 24744 2,443 23,179 35,579 154947 1304621 370477 10,413 54240
MEAN 129 155 102 88.5 87.3 T48 1,186 514 49354 1,209 336 175
MAX 193 202 193 110 110 1,620 2,120 19170 11,900 24860 601 351
MIN 48 110 70 T2 5 102 580 273 375 434 180 98
CFSM «p3 04 .02 «02 .02 .18 .28 12 1,04 .29 +08 .04

IN. 04 <04 03 .02 #02 #21 .32 14 1.16 »33 «09
AC=ST 74910 9,240 64250 59440 44850 45,980 70,570 31,630 259,100 T4,340 20,650 10,390

CAL YR 1966 TOTAL 299,262 MEAN 820 MAX 5,350 MIN 16 CFSM ,20 IN 2,66 AC~FT 593,600
WTR YR 1967 TOTAL 275.444 MEAN 755  NAX 11,900 MIN 48 CFSH .18 IN 2.45 AC~FT 546,300

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOSER 1967 TO SEPTEMBER 1968

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 12 126 95 52 106 80 116 337 192 14670 974 150

2 12 144 115 «8 104 16 111 302 188 1,630 84b 144

3 108 131 85 “s 36 12 77 314 169 1,540 756 134

PY 98 119 95 “2 87 86 179 259 191 14310 656 220

s 98 115 68 “0 91 88 80 257 175 963 561 250

6 108 98 50 38 110 91 126 227 143 770 509 210

7 91 118 27 38 86 115 125 206 125 667 454 186

8 98 76 126 3s 92 139 117 254 127 594 482 200

9 12 119 139 35 88 158 100 226 114 577 484 220
10 165 85 139 35 82 164 113 210 1177 560 461 200
11 102 119 135 35 74 170 121 258 409 «81 «38 160
12 131 98 131 37 10 135 88 218 561 “96 406 138
13 108 112 12 40 88 167 110 191 665 403 290 125
14 165 112 79 46 58 159 179 231 780 395 350 126
15 108 88 7% 55 64 m 163 175 162 342 320 1
16 119 119 98 58 b4 191 163 228 660 307 300 130
11 112 102 119 60 62 208 141 173 833 859 280 249
18 105 91 119 62 60 184 152 171 849 796 264 214
19 12 105 119 62 58 197 183 182 745 718 250 245
20 91 95 135 62 58 201 234 162 526 780 234 275
21 112 108 112 62 68 159 240 161 %23 817 220 261
22 79 98 90 64 66 131 280 146 318 547 200 337
23 108 12 70 70 80 148 445 145 323 486 180 328
26 108 7 84 7% 56 159 506 156 323 “57 210 445
25 95 98 92 128 64 122 504 167 14130 404 196 713
26 108 102 90 74 144 597 173 14230 173 170 918
27 108 14 86 80 151 548 158 1,490 378 160 931
28 112 85 56 90 104 505 165 1,730 420 154 883
29 126 7 64 104 160 “3 173 15740 758 140 863
20 115 95 60 100 98 %00 160 1,700 1,070 136 796
3l 119 ~-mm-c 56 106 157 ——-ee- 212 —m=--= 1,130 1ok wmmmem
TOTAL 3,439 3,080 2,900 14821 4,386 Tylé6 6,405 18,798 224498 11,323 10,222
MEAN 11 103 93.5 58.7 141 23 207 827 726 265 341
naX 165 144 139 106 209 597 337 1,740 1,670 974 931
nIN 79 13! 27 35 T2 77 145 114 307 136 11
CrSH .03 02 .02 .01 .03 .06 .05 .15 ar .09 <08

N, »0 . +03 «02 « 04 «06 06 17 .20 .10 - 09
AC-FT 6,820 6,110 5,750 3.610 49210 8,700 14,170 12,700 37,290 44,520 224460 20,280

CAL YR 1967 TOTAL 273,062 MEAN 748 MAX 11,900 MIN 27 CFSM .18 IN 2,42 AC~FT 541,600
WTR YR 1968 TOTAL 94,143 MEAN 257  MAX 1,740 MIN 27 CFSM .06 IN .84 AC~FY 186,700



DES MOINES RIVER BASIN 33

05480500 DES MOINES RIVER AT FORT DODGE, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY o NGV DEC JAN FEB MAR APR MAY JUN Jui AUG SEP
1 870 49570 1,520 520 320 325 7,870 6,390 24670 94870 64000 14150
2 926 %1300 1,530 540 355 276 71560 6,050 24450 10,300 44950 14350
3 953 49 040 1,530 510 330 305 72710 54690 24290 10,900 4y 070 1,280
“ 892 3,850 14610 510 325 300 11,300 5,380 2,110 11,200 3,330 1,170
5 849 3,570 1,400 520 325 370 12.100 5,190 1,980 11,600 24820 1,080
6 855 3,320 1,080 490 325 390 124400 44920 1.930 10,700 29670 1,130
7 804 3,160 880 470 325 415 12,600 44830 29130 94630 24330 14250
8 794 3,000 710 460 325 445 12+800 44680 1,980 94650 2v 190 1,110
9 996 24870 560 %10 305 4«60 13,300 4,390 1,850 10,700 19960 954
10 1,050 2,770 720 440 325 4«80 13,500 49200 1,780 11,400 1:710 848
11 1,140 24630 920 «20 305 490 14,000 3,970 2,030 12,300 1+ 550 793
12 1,300 2,530 1,300 410 285 500 16,700 3,770 2,190 12,800 14410 T4l
13 1,380 2,450 14140 390 310 510 20,600 3,580 2,610 12,300 1¢ 290 675
14 1,400 24410 580 390 305 520 22,600 3,400 2,820 11,000 1,190 638
15 1,310 24390 520 400 310 540 22,700 3,220 2,710 94670 1,110 602
16 1,500 24340 570 400 300 560 21,700 3,030 2,510 84430 1,040 543
17 3,090 24290 620 395 298 590 204300 3,060 2,350 79440 978 584
18 3,780 2,230 100 10 280 670 19,300 3,580 2¢150 6,790 918 503
19 %4910 2,150 740 %20 258 840 17,300 44090 1,940 64910 870 480
20 5,340 2,030 700 «lo 330 1,300 15,700 49000 1,780 6,600 1,190 495
21 5,520 2,130 660 4«10 286 2,000 14,000 3,860 541690 1y 280 480
22 5+950 2,000 760 4«00 286 3,600 12,700 4,000 5,110 14530 “59
23 69490 1,890 600 360 286 5,600 11,400 4,730 %800 1,380 488
24 6,640 1,900 460 340 290 9,270 10,300 49950 4,350 14190 wls
25 64450 1,910 30 410 258 9+510 94460 4,710 3,880 1, 080 422
26 64120 1,810 510 390 305 9,940 8,790 44420 5,110 966 409
27 5,820 1,750 540 380 298 12,000 84210 44180 By 140 882 396
28 5,570 1,710 550 385 268 12,600 74590 3,880 10,300 806 384
29 54320 1,610 540 370 9,960 7110 3,540 10,700 751 377
30 5,080 1,530 540 345 9,070 3,220 9,550 696 377
31 44850 510 340 8,310 2,950 71540 751
TOTAL 97+949 77,140 25,430 13,045 B8y528 102,146 398,300 1314860 99¢340 275,360 54,484 21,584
MEAN 3,160 2,571 820 421 305 3,295 13,280 44254 3,311 8,883 1, 764 719
MAX 6,640 44570 1,610 540 355 124600 224700 64390 9+750 12,800 6,000 1+350
MIN 796 1+530 430 340 258 276 6,700 2,950 11650 3,880 694 377
CFSM .75 .61 .20 .10 .07 .79 3.17 1.02 .79 2.12 62 17

IN. <87 68 .23 .12 - .91 3.54 1.17 .88 2444 49 .19
AC-FT 194,300 153,000 50,440 25,870 16,920 202,600 790,000 261,500 197,000 546,200 108,500 42,4810

CAL YR 1968 TOTAL 285,243 MEAN 179 MAX 6y 640 MIN 35 CFSM .19 IN 2.53 AC-FT 565,800
WTR YR 1969 TOTAL 1,305,366 MEAN 3,576 MAX 22,700 MIN 258 CFSM .85 IN 11.59 AC-FT 2,589,000

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

0AY ocT NOV DEC JAN FEB MAR APR MAY JUN Jui AUG SEP
1 347 433 441 202 210 500 867 2,090 2,060 651 206 156

2 325 “45 “67 200 208 “65 919 2,000 11960 630 257 135

3 371 470 381 200 200 630 1,040 11940 14830 580 275 119

“ 303 474 337 190 188 1,080 1,200 1,860 1,690 518 264 167

5 364 “89 338 188 182 14690 1,340 1,780 Ly610 466 274 119

6 335 504 300 180 178 29260 24100 1+,660 1,520 455 266 138

7 339 510 272 172 178 1,980 2,860 1,560 1y430 436 345 150

8 370 497 240 162 176 1,740 2,960 1,490 14350 410 337 129

9 346 4«84 215 158 172 1,550 2,860 19430 1,270 406 426 106
to 319 470 200 160 170 1+ 460 2,840 14350 1,200 356 418 142
11 334 478 236 168 170 11440 2,610 1,340 1,220 359 366 109
12 329 454 288 170 168 14270 2,480 24090 1,180 321 359 127
13 389 457 330 170 166 1y110 2,470 49260 1,100 306 396 la4
14 366 390 330 172 162 1,020 2,400 10,500 1,040 305 392 161
15 352 350 304 170 158 902 2,420 9,840 996 323 3%0 218
16 «50 445 284 160 152 899 2,430 7,880 1,180 286 356 179
17 “264 “17 272 150 150 Ba44 2,370 64530 1,400 4«03 336 139
18 424 %30 266 140 150 865 2,330 5.440 14480 588 283 155
1% 430 256 256 140 152 863 2,290 “s570 1,430 590 258 138
20 455 292 2642 140 158 703 2,300 3,930 1,380 554 288 147
21 463 3064 226 140 170 786 24390 3,400 1,300 569 251 147
22 548 418 212 138 198 769 2,550 2,950 1,210 559 172 153
23 329 408 198 140 230 750 21600 2,560 1,130 503 218 150
26 374 406 186 150 298 733 24680 2,400 1,060 466 194 105
25 370 417 1%0 192 380 822 2,630 24220 98% 397 196 168
26 367 378 194 210 890 2,520 2,050 927 399 185 167
27 388 392 198 210 788 24420 1,990 880 366 189 153
28 362 270 200 210 727 24300 2,040 791 350 186 134
29 383 354 204 210 748 24200 1,960 766 310 156 157
30 328 386 206 210 763 2,130 2,050 685 295 127 152
31 405  ------ 204 210 830  ~----- 2,080 --=--- 267 158  ------
TOTAL 11,645 124478 8,217 5e612 69344 31,877 674506 99,240 38,059 13,602 8¢524 41366
MEAN 376 416 265 175 227 1,028 2+250 3,201 14269 32 275 145
MAX 548 510 “67 210 560 2,260 24960 10,500 2,060 651 426 218
MIN 303 256 186 138 150 65 887 14340 685 267 127 105
CFSM +09 .10 «06 204 +05 W25 56 £ 76 .30 .10 .07 .03
IN. +10 o1l .07 -05 .06 .28 <60 «88 «36 .12 .08 .06

AC-FT 23,100 264750 16,300 10,730 12,580 63,230 133,900 196,800 75,490 26,580 164910 8,660

CAL YR 1969 TOTAL 1,137,187 MEAN 3,116 MAX 22,700 MIN 186 CFSM (74 IN 10.10 AC-FT 2,256,000
WTR YR 1970 TOTAL 307,068 MEAN 861 MAX 10,500 MIN 105 CFSM .20 IN 2,73 AC-FT 609,100



34 DES MOINES RIVER BASIN

05481000 BOONE RIVER NEAR WEBSTER CITY, IOWA
LOCATION,.--Lat 42°26'01", long 93°48'12", in NW}SE} sec.14, T.88 N., R.25 W., Hamilton County, on right bank
10 ft upstream from bridge on State Highway 17, 2.5 miles southeast of junction of U.S. Highway 20 and State
Highway 17 in Webster City, and 3.2 miles downstream from Brewers Creek.
DRAINAGE AREA,.--844 sq mi,
PERIOD OF RECORD.--March 1940 to September 1970.

GAGE. --Water-stage recorder. Concrete control since Sept. 24, 1956, Datum of gage is 989.57 ft above mean sea
level. Prior to June 26, 1940, nonrecording gage at same site and datum,

AVERAGE DISCHARGE.--30 years, 354 cfs (5.70 inches per year, 256,500 acre-ft per year); median of yearly mean
discharges, 260 cfs (4.2 inches per year, 188,000 acre-ft per year).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (2,200 cfs), water years 1966-70

Date Time  Disch, G.H. Date Time  Disch. G.H. Date Time  Disch. G.H.
Oct. 1, 1965 0001 *5,610 a9.59 July 17, 1968 - *3,040 c6.83 Apr. 18, 1969 1530 2,400 6.12
June 15, 1966 1030 b2,140 5.71 June 29, 1969 - 7,430 c11.14

Oct. 19, 1968 0100 2,600 6.35  July 10, 1969 0730 4,970 9.09
June 10, 1967 1615  %9,840 12.64  Mar. 20, 1969 1815 4,280 8.21  July 26, 1969 2330 2,590 6.45
June 16, 1967 1615 4,040 7.90  Mar. 25, 1969 1030 8,170 11.55
June 29, 1967 0645 2,380 6.03  Apr. 6, 1969 2130 3,460 7.30  May 16, 1970 0345  *5,950 9.83

a Stage falling.
b Maximum peak discharge during year.
c From floodmark.

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.24, 1966 8.7 1969 Sept.28, 1969 42
1967  Oct. 9, 1966 7.1 1970 Sept. 6-8, 1970 11
1968 Jan. 10-14, 1968 5

Period of record: Maximum discharge, 20,300 cfs June 22, 1954 (gage height, 18.55 ft); minimum daily,
1.6 cfs Sept. 30, Oct, 1, 1956, ) X

Maximum stage since 1896, 19.1 ft about June 10, 1918, from floodmarks, from information by local resident
(discharge, 21,500 cfs). Flood of June 18, 1932, reached a stage of 16.0 ft (discharge, 15,000 cfs).

REMARKS. --Records good except those for winter periods, which are poor. Water-quality records for the water
years 1969-70 are published in reports of the Geological Survey.

COOPERATION.--Twenty-six discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS).--WSP 1308: 1940(M). WSP 1438: Drainage area. WSP 1708: 1956.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY oy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 54390 397 244 335 55 128 14770 319 445 370 66 20
2 4,580 374 235 310 54 140 15780 302 429 302 66 23
3 3,640 358 229 280 53 158 14620 291 405 253 62 20
4 2,880 347 226 254 52 158 1:+330 277 377 223 58 19
5 2,310 335 210 232 51 125 1y100 268 355 202 56 18
6 14900 325 196 200 S0 111 902 268 347 176 S6 16
7 14600 318 190 70 49 80 780 262 374 160 56 16
8 1,360 312 193 100 250 145 690 256 389 142 56 18
9 1,180 308 202 160 800 158 615 247 4«70 128 47 16
10 1,020 294 229 200 1,310 165 573 229 137 123 “5 16
1 908 288 253 218 1,310 183 564 244 890 113 41 15
12 824 298 773 212 1,060 171 586 288 1,270 104 34 14
13 770 316 1,100 204 655 165 625 370 24000 100 32 16
14 725 330 998 182 396 160 615 449 24040 189 32 12
15 675 330 B18 168 300 160 586 492 2,100 140 30 12
16 635 336 705 154 230 163 555 478 1,750 111 30 12
17 586 322 625 140 180 174 537 478 14190 102 26 12
18 564 298 555 130 150 184 514 441 890 88 32 12
19 542 277 496 120 88 205 4«88 401 735 81 32 10
20 568 284 470 112 102 217 470 362 635 66 36 10
21 610 277 417 106 114 226 445 333 550 66 130 10
22 650 271 380 97 120 270 429 308 519 66 104 10
23 675 256 360 90 126 621 413 546 700 66 68 9.6
24 645 247 330 80 124 500 401 1,260 665 60 53 8.7
25 596 250 262 75 123 750 393 1,530 501 62 45 10
26 550 250 170 71 795 385 1,400 417 53 37 12
27 S5la 168 84 68 775 374 1,070 370 83 32 12
28 474 128 136 64 760 362 818 397 86 28 15
29 449 150 200 62 968 336 675 366 79 25 16
30 429 212 360 59 1,390 333 568 421 83 23 14
31 417 memeee 355 57 14620  —~-w-= 496  ~—-—-- 86 23 emmees
TOTAL 384666 81656 12,001 44610 114829 204571 15,726 22,4734 3,978 14461 42243
MEAN 19267 289 387 149 382 686 507 758 128 4.1 1441
MAX 54390 397 1,100 335 1,620 15780 1,530 24100 370 130 23
MIN “17 128 84 57 80 333 229 347 53 23 8.7
CFSM 1.48 .34 46 .18 +45 +81 60 «90 .15 « 06 .02
IN. 1.70 »38 +53 20 #52 291 69 1.00 »18 06 02
AC-FT 7645690 17+170 23,800 91140 164190 234460 40,4800 31,190 45,090 7,890 2,900 838
CAL YR 1965 TOTAL 360453440 MEAN 988 MAX 144400 MIN 15 CFSM 1.17 IN 15,89 AC-FT 715,100

WTR YR 1966 TOTAL 148,816.3 MEAN 408 MAX 5,390 MIN 8.7 CFSM  .4B IN 6.56 AC-FT 295,200



DAY ocy
1 12
2 10
3 10
4 10
5 12

6 7.9

7 7.9

8 7.9

9 7.1
10 14
11 12
12 12
13 10

14 9.6
15 18
16 29
17 37
18 41
19 32
20 25
21 18
22 16
23 14
24 12
25 10
28 14
27 12
28 12
29 12
30 12
31 12

JOTAL 466 .4

MEAN 15.0

MAX 41

MIN 7.1

CFSM .02

ING .02

AC-FY 925

CAL YR 1966
WTR YR 1967

DISCHARGE, IN CUBIC FEET PER SECOND,
DAY ocT NOV DEC JAN FEB
1 12 21 17 7.0 25
2 16 20 17 642 26
3 14 20 15 5.6 26
4 14 21 16 5.0 25
5 i5 20 16 4.6 23
& 13 19 17 4.2 22
7 19 18 23 3.8 21
8 22 18 23 3.6 19
9 21 18 28 346 18
10 20 18 26 3.5 17
11 19 18 28 3.5 16
12 17 16 30 3.5 15
13 18 16 22 3.5 15
14 16 17 25 3.5 14
15 15 16 22 3.6 14
16 15 17 is 3.8 13
17 13 19 21 3.9 13
18 12 18 23 bots 12
19 11 18 20 4.8 12
20 11 18 22 5.3 14
21 11 18 21 5.8 14
22 10 18 19 6.5 14
23 9.9 17 17 Tt 14
24 17 16 15 8.6 13
25 16 20 14 10 13
26 13 21 12 13
27 12 19 11 16
28 13 15 1o 19
29 18 17 9.2 21
30 19 17 Betr 23
31 20 mm——— 7.8 25
TOTAL 471.9 544 5T4at 24242 477
MEAN 15.2 18.1 18.5 7.81 16t
MAX 22 21 30 25 26
MIN 9.9 15 7.8 3.5 12
CFSM 02 +02 .02 <009 +02
ING «02 .02 +03 .01 .02
AC-FY 936 1,080 14140 480 46
CAL YR 1967 TOTAL 83,660.3 MEAN 229 MAX 9,050

WIR YR 1968

DISCHARGE

NOV

+02
934

TOTAL $0+826.3
TOTAL 83,403,0

TOTAL 40,094.5

05481000

DES MOINES RIVER BASIN

DEC JAN FEB
11 10 17
11 11 16
15 11 15
16 11 14
15 11 16
16 11 14
19 10 14
19 Get 14
16 11 14
14 9.8 15
13 9.0 11
13 9.0 13
13 9.4 14
13 9.6 16
14 9.6 14
14 9.8 13
14 9.8 14
15 9.2 14
15 8.4 14
15 B.6 13
11 9.0 14

Tets 9.4 15
10 11 14
1 25 13
10 35 14

9.8 40

9.2 31

8.8 27

8.6 23

9.2 21

9.8 19

395.6 448.0 399
12.8 14,5 14.3
19 40 17

Tet Be4 11

«02Z .02 02

»02 <02 02

785 889 791

MEAN 249 MAX 2,100
MEAN 229 MAX 9,050

MEAN 110 MAX

2,800

BOONE RIVER NEAR WEBSTER CITY,

24642
85.2
196
16
.10
.12
59240

MIN 7.1
MIN 7.1

«08
3,500

CFSM .30
CFSM <27

WATER YEAR OCTDBER

24192
73.1
245
21
.09
»10
44350

CESM 27
CFSM .13

TIOWA--Continued

MAY JUN
44 47
42 43
38 - 38
35 35
33 81
30 164
30 528
28 24290
24 49540
28 9,050

Lis 34090
96 34470
81 3,360
70 24450
63 1,760
55 14370
49 1,100
44 890
41 729
37 682
36 621
33 569
28 570
34 1,420
37 2,160
44 1,350
46 —————

2,224 66,057
71.7 2,202

424 9,050
24 35

+09 2.61

+10 2491

49410 131,000

IN 4.00

IN 3.68

MAY JUN
84 60
77 54
34 49
58 46
54 44
49 40
49 36
49 31
43 29
43 31
43 37
37 30
36 110
39 205
36 165
41 113
36 92
36 77
36 63
32 54
30 47
30 41
32 39
30 45
26 97
43 1,000
52 1,670
54 1,650
58 14530
63 1,140
63 —————

1,426 8,625
46,0 288
84 1,670
26 29

»05 .34

+06 .38
24830 17,110

IN 3.69

IN 177

IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TD SEPTEMBER 1967

JuL

920
693
555
458
388

341

298
293

13,620

AC-FT 180,200
AC~FT 165,400

1967 TDO SEPTEMBER 1968

JuL

746
522
395
320
280

246

455

18,826
607
24800
153
72
+83
374340

AC-FT 165,900
AC-FT 79,530

325
250
204
176
157

137

3,286
106
325

35
.13
.14

61520

35

24424
80.8
129

.10
.11
4¢810



36 DES MOINES RIVER BASIN

05481000 BOONE RIVER NEAR WEBSTER CITY, I1QWA--Continued

OISCHARGE, EIN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 196B TO SEPTEMBER 1969

OAY ocT NOV QEC JAN FEB NAR APR may JUN Jut AUG SEP
1 140 472 221 62 58 b4 1+900 559 440 54900 665 450

2 146 426 235 63 57 63 1,600 546 415 5,090 570 299

3 133 391 232 L1 56 bk 1,480 568 380 49090 494 235

4 120 378 220 68 56 66 2,510 849 353 2,980 435 195

5 111 373 168 EAY 56 66 3,270 845 332 24180 389 171

L] 117 360 104 74 56 68 3,370 1,020 323 24170 347 152

T 118 333 86 12 56 69 3,230 908 407 3,370 314 146

8 135 312 114 70 56 68 2+560 802 367 4,130 336 123

9 288 30 142 68 55 69 24180 102 335 44560 344 110
10 513 307 174 66 55 69 1,900 646 317 4,900 296 102
11 550 301 198 64 S 68 1,620 638 499 44750 264 100
12 500 219 180 62 54 67 1,340 632 697 4,000 237 94
13 470 266 150 61 56 (.1 14170 595 1,030 2,840 215 89
14 399 21 116 60 54 66 1,090 553 14020 2,010 196 83
15 500 318 146 60 54 68 1,180 509 859 1,470 180 16
16 590 371 170 60 Se T2 1,450 478 726 1,200 169 70
17 969 386 176 60 54 143 1,820 4B3 620 14650 157 b4
18 29420 387 166 60 53 643 29320 530 553 1,270 146 58
19 24550 368 150 61 53 1,550 2,160 617 502 1,170 137 St
20 2¢480 332 128 62 52 3,840 1770 602 443 1,020 576 53
21 24300 312 120 62 S1 3,210 1,410 582 406 856 369 4“8
22 1,820 327 108 60 50 3,860 1,140 647 397 129 273 53
23 14370 310 96 56 50 4, 740 984 857 624 781 220 61
24 1,080 288 86 52 52 54880 851 938 842 159 188 63
25 901 2713 80 58 56 7+900 7517 857 787 664 164 52
26 780 265 73 64 6,510 715 738 1,670 14140 146 «7
27 707 255 68 62 5+2B0 733 652 3,510 14860 132 43
28 641 249 65 60 4,500 698 581 3,600 14540 118 42
29 584 238 63 58 34720 640 522 54340 1,260 107 46
30 537 220 &2 57 2,700 595 483 64800 992 94 44
31 504  =mme-- &2 58 2,200  ~m=mm- 452 —m————- 800 263 -=-m--
TOTAL 244413 941669 4167 1,935 14558 574749 4By463 20,391 34,4594 72,131 By 541 34225
NEAN 189 322 134 62.4 55.6 14863 1,615 658 1,153 24327 276 108
NAX 24550 472 235 4 72 74900 3,370 1,020 64800 54900 665 450
MIN 111 220 62 52 50 63 595 452 317 664 94 42
CFSM «93 38 .16 .07 +07 2.2) 1.91 .78 1.37 2.76 +33 .13

IN. 1.08 43 .18 .09 07 2.55 2414 «90 1.52 3.18 .38 .14
AC=FT  4B,540 19,180 8,270 3,840 3,090 114,500 96,090 40,450  6B,620 143,100 16¢940 64400

CAL YR 1968 TOTAL 76,813.2 MEAN 210 MAX 2,800 MIN 3.5 CFSM .25 IN 3.39 AC-FY 152,400
WTR YR 1969 TOYAL 286,B76.0 MEAN 786 MAX 7,900 MIN 42 CFSM .93 IN 12.64 AC~FT 569,000

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCYOBER 1969 TO SEPTEMBER 1970

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 43 250 72 %1 33 201 297 182 15140 195 67 13

2 45 246 12 40 32 191 320 171 892 175 54 13

3 0 210 S 39 33 440 312 163 104 157 “B 14

4 39 185 “b 36 35 615 313 160 581 138 b4 13

5 40 171 59 35 37 102 320 151 505 126 92 12

[ “4 154 51 32 38 645 341 141 451 115 87 11

7 43 144 46 29 40 611 an 138 404 108 68 11

8 39 133 50 29 4“1 584 369 136 362 102 63 11

9 39 126 4B 29 40 436 348 136 328 95 66 17
10 36 121 53 30 40 372 324 135 303 88 65 17
11 3s 116 55 31 40 346 294 130 315 81 60 13
12 43 111 58 31 37 308 2B0 227 540 716 54 16
13 70 104 51 31 36 270 279 566 911 73 48 15
14 12 79 57 31 39 260 258 2,120 629 80 41 25
15 T2 %4 5% 31 40 250 248 49450 “92 Bé 36 45
16 104 98 52 31 41 242 243 54430 4«87 b4 34 56
17 116 98 50 29 41 219 228 3,340 745 62 32 49
18 111 94 52 25 42 214 218 2,080 707 91 32 42
19 109 67 50 25 42 213 231 1,430 557 103 30 37
20 109 69 “1 25 43 189 244 1,070 497 Bl 25 31
21 100 85 45 25 45 209 233 B5& 605 70 25 29
22 B9 87 42 25 68 197 231 106 689 58 23 23
23 81 81 39 29 100 202 230 618 605 51 21 22
24 78 16 37 31 150 191 222 651 508 46 19 22
25 16 83 38 33 195 249 218 T06 426 41 18 23
26 72 16 39 33 285 211 568 364 38 18 22
27 69 (33 «0 33 261 205 534 316 54 17 21
28 65 52 41 33 204 198 603 278 66 15 21
29 63 14 42 34 254 187 897 250 87 la 21
330 T4 8 42 33 238 177 1,140 221 90 13 21
31 168 ==e--- 42 33 260 -~-=-- 1,470 m————— 92 13 ~=e==-
TOTAL 2,185 3,428 14531 9712 2,078 9,858 7,950 31,105 15,812 2,787 1260 686
MEAN T0.5 114 “9.4 31.4 T4.2 318 265 1,003 527 89.9 40.6 22.8
MAX 168 250 72 41 274 702 37N 54430 14140 195 Q2 54
MEIN 35 52 37 25 32 189 177 130 221 38 13 11
CESM +0B vla « 06 «04 +09 +38 31 1.19 62 o1l +05 03

IN, el <15 .07 04 «09 243 »35 1.37 -70 .12 +06 +03
AC-FT 44330 6,800 3,040 1,930 45120 19,550 15,770 61,700 314360 54,530 24500 15360

CAL YR 1969 TOTAL 255,711 MEAN 701 MAX 7,900 MIN 35 CESM .B3 IN 11.27 AC~FY 507,200
WTR YR 1970 TOTAL 79,650 MEAN 218 MAX §,430  MIN 11 CFSM .26 IN 3.51 AC~FY 1584000
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DES MOINES RIVER NEAR STRATFORD,
Des Moines River near Boone, Iowa)
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LOCATION. --Lat 42°15'04", long 93°59'S2", i1n NWiNE} sec.2l, T.86 N., R.27 W., Webster County, on right bank 6 ft
downstream from bridge on State Highwav 175, 0.1 mile downstream from Skillet Creek, 4.0 miles southwest of
Stratford, 7.3 miles downstream from Boone River, and at mile 276.7.

DRAINAGE AREA.--5,452 sq mi (5,511 sq mi at site used prior te Oct. 1, 1967).

PERIOD OF RECORD.--April 1920 to September 1970 in reports of Geological Survey.
Monthly discharge onlv for some periods, published in WSP 1308.

1920-65,

GAGE. --Water-stage recorder.

ing gage at site 20.4 miles downstream at datum 29.71 ft lower.

gage 16.6 miles downstream at da
miles downstream at datum 28.53

downstream at datum 22.25 ft lower.

tum 23.49 ft lower.
ft lower.
Oct.

Datum of gage is 894.00 ft above mean sea level.

Published as “near Boone”

December 1904 to April 1920
(fragmentary gage heights during high-water periods only) in reports of U.S. Weather Bureau.

Sept. 30, 1967, water-stage recorder 17.% miles downstream at datum 21.84 ft lower.

Prior to May 1, 1920, nonrecord-
Apr. 9, 1920, to Sept. 13, 1924, nonrecording
Oct. 9, 1924, to Jan. 10, 1933, nonrecording gage 17.6
Jan. 11, 1933, to Sept. 30, 1934, nonrecording gage 17.9 miles

1, 1934, to Feb. 6, 1935, nonrecording gage and Feb. 7, 1935 to

AVERAGE DISCHARGE.--50 years, 1,680 c¢fs (4.18 inches per year, 1,217,000 acre-ft per year); median of yearly mean
discharges, 1,410 cfs (3.5 inches per year, 1,020,000 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharges above base (7,000 c¢fs), water years 1966-70
Date Time Disch. G.H. Date Time Disch. G.H. Date Time Disch. G.H.
Oct. 1, 1965 00G1 *15,700 al0.25 Julv 19, 1968 0330 *3,910 8.51 June 7, 1969 1115 7,220 11.11
June 14, 1966 0300 7,150 4.79 June 30, 1969 0900 22,200 19.31
Oct. 21, 1968 1200 8,470 12,18 July 9, 1969 1600 21,500 19.00
June 12, 1967 0300 16,900 11.11 Mar. 24, 1969 2200 21,000 18.80 July 29, 1969 1300 14,700 15.88
June 17, 1967 1900 *17,400 11.40 Apr. 16, 1969 0930 *24,600 20.22
May 16, 1970 0400 *15,500 16.39
a Stage falling.
Annual minimum daily discharge, water years 1966-70
Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.27-28, 1966 38 1969 Mar. 1, 1969 365
1967 Oct, 3, 1966 61 1970 Sept. 8, 1970 157
1968 Jan. 9-11, 1968 45

Period of record:

Maximum discharge, 57,400 cfs June 22, 1954 (gage height, 25.35 ft, from graph based on

houfly gage readings, site and datum then 1in use); no flow for a short time on Jan. 9, 25, 1938, caused by
manipulation of gates in control dam (site then 1in use); minimum daily discharge, 17 cfs Jan. 28, 1940

(unaffected by gate operation, si

te then in use).

Flood of Mav 30, 1903, reached a stage of 25.4 ft, from high-water mark, site and datum then in use

(discharge 43,600 cfs).
datum (discharge, 54,200 cfs).

REMARKS. - Records good except those for winter periods, which are poor.

caused bv powerplant 38 miles up
published in reports of the Geol

stream at Fort Dodge.
ogical Survev.

COOPERATION. - -Exghteen discharge measurements furnished by Corps of Fngineers.

REVISIONS (WATER YEARS).--WSP 1438:

OISCHARGE, IN CUB
DAY ocT NOV DEC
1 15,200 24080 14060
2 13,600 14990 1,410
3 11,500 1,930 1.550
“ 9,650 1,900 Ly 440
5 8,230 1,810 1,360
b 7,220 1,780 14,260
7 6,390 1,750 1,160
B 5,710 1+720 1,160
9 44980 1,660 11230
10 44350 11610 1,280
11 3,810 1,580 14340
12 3,390 1,640 1,580
13 3,130 14660 24360
14 2,930 11640 21690
15 2,730 1,610 24600
16 2,620 14660 24360
17 2,520 1,660 21 140
18 2,360 1,580 24020
19 2,300 1,520 14930
20 2,360 1,500 14960
21 2,550 1,440 1+990
22 24910 1,440 1+870
23 3,070 14410 1,750
24 2+980 1,390 1,750
25 2,820 14360 1,690
26 24690 1,390 14310
27 24550 14390 790
28 2,410 1,280 440
29 2,300 595 850
30 2,210 581 1+890
31 24180 mm————— 2+020
TOTAL 143,650 46,556 50, 240
MEAN 41634 1,552 1,621
MAX 15,200 2,080 2,690
MIN 2,180 581 440
CFSM .84 .28 .29
IN. 97 +31 34
AC~-FT 284,900 92,340 99,650

CAL YR 1965 TOTAL 1,580,784 MEAN

WTR YR 1966 TOTAL 671,665 MEAN

Drainage area. WSP 1508:

1925-27, 1934.

IC FEET PER SECOND,

JAN FEB MAR APR MAY
1,640 335 12160 64360 2+020
1+610 320 14230 64940 14960
1,520 315 1.230 6,910 14930
1,280 310 1+ 280 654340 1+840
1,410 300 1,180 5,800 1,810
14340 300 811 59440 ty720

500 310 832 5,050 1,690

356 850 1,140 4,560 1,660

640 14900 11610 3,960 1e610

900 3,500 14470 3,450 14520
1,300 44000 Ly4s0 3,160 1,520
1:160 3,000 1+470 24980 1,580
1,020 24500 1,520 24950 1,720

940 2,100 1,610 2,960 1,810

810 1,800 14550 24910 14960

800 1,600 1,580 2,840 2,110

740 1,350 14610 24750 29330

700 1,100 1.720 2,690 24360

660 Q900 1,720 21640 25240

620 760 14660 2,570 24080

580 1,660 21490 1,990

550 1y 660 24410 1,900

520 2+200 24380 24150

490 24330 24410 3,640

465 24020 2+380 54440

445 24270 24300 51440

425 2+410 24240 4,560

400 2,490 24210 3,710

380 21 600 29140 3,090

360 3,560 2,080 2,730

350 ———— S5+110 m————— 24490

244965 364610 564133 106,300 744610

805 1,308 1,811 34543 24407
11640 4,000 5,110 61940 59440

350 300 a1l 2,080 1,520

.15 .24 .33 6% ohb

17 «25 »38 72 +50

49,520 724620 111,300 210,800 148,000
49331 MAX 50,800 MIN 156 CFSM .79
11840 MAX 15,200 MIN 138 CFSM .33

864140
2+871
7,000
1,750

.52
»SB
170,900

IN 10.67
IN 4.53

WSP 1708:

1955.

WATER YEAR OCTOBER 1965 TD SEPTEMBER 1966

Jue AUG
2,110 832
2,050 729
2,020 618
1,960 530
1,780 466
14520 388
1,230 388
1,090 388
1,000 388

937 388

853 361

790 334

711 292

748 253

874 253

674 265

636 253

581 265

599 306

618 292

562 523

530 674

498 530

466 434

434 418

«18 375

“82 334

599 306

514 292

562 279

832 265

28,678 124419

925 401
2,110 832

418 253

o7 .07

«19 .08

5641880 244630

AC-FT 3,135,000
AC~FT 1,332,000

Flood of June 22, 1954, reached a stage of 29.7 ft, from floodmark, present site and

Diurnal fluctuation at low stages
Water-qualitv records for the water years 1969-70 are

177

167
157

167
147

147
157

157
147

147
138
138
334
177

513664
179
334
138
.03
+04

10,640



38 DES MOINES RIVER BASIN

05481300 DES MOINES RIVER NEAR STRATFORD, IOWA--Continued
DI1SCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1966 TO SEPTEMBER 1967

DAY ocT NOV 0EC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 120 177 96 96 167 138 1,090 692 482 44880 581 514

2 T4 177 110 98 160 147 1,050 692 450 449060 562 482

3 61 177 125 104 150 177 1,090 655 4566 3,460 562 434

4 88 167 129 108 130 177 1,070 618 498 3,020 530 375

S 120 177 138 112 135 209 1+360 599 636 24730 482 334

6 129 177 177 116 150 253 1+840 618 874 2,520 “66 334

7 129 187 198 118 170 400 14960 546 2+270 24330 450 306

8 138 198 200 118 150 600 L»B40 581 64160 2,140 792 265

9 138 220 190 118 139 700 14750 546 74830 2,110 1,310 265
10 129 198 139 118 130 880 1,610 562 12,700 1,930 790 253
1L 120 187 125 17 125 1,000 1,580 692 164300 1,780 562 220
12 138 167 128 14 117 1,090 1,550 1+150 164300 14720 482 242
13 138 187 129 114 112 1,050 14610 1,610 15,300 1,720 418 265
la 129 198 147 117 112 1,050 1,580 1+260 14,300 14610 388 375
15 138 187 157 115 130 1,120 1,500 1,070 12,000 1,520 402 334
16 167 187 157 112 122 1,100 1,410 14000 13,800 1,390 434 306
17 209 198 167 107 114 990 14360 895 17,000 14310 334 292
18 209 198 187 103 106 <[00 1,280 a1l 154400 1,610 306 306
19 187 209 177 102 109 14,020 1:210 748 10,800 14610 279 231
20 187 209 187 100 110 1,090 1,230 674 B 4210 1:360 265 253
21 177 209 167 99 104 15140 1210 618 64930 14260 265 292
22 198 220 147 101 99 1,210 1:+110 562 5:900 1,090 279 265
23 209 220 118 107 110 937 1,070 546 5,000 1,020 279 242
24 209 220 129 115 109 958 1,000 498 54,470 874 279 198
25 198 220 100 130 107 1,160 958 450 44600 832 265 209
26 198 220 110 125 104 1,330 916 402 44010 Bl 361 198
27 187 220 110 140 14580 874 388 3,660 729 674 187
28 198 220 110 142 1,580 832 388 4,570 674 711 187
29 177 220 106 143 1,470 748 361 6,010 618 692 177
30 177 150 Loo 147 1e310 71t 434 6,030 599 636 157
31 187 —————— % 147 1,210 m————— 466 —————— 618 562  —=-m=—-
TOTAL 4,863 5,901 43356 3:6073 34475 28,036 384399 21,132 223,956 53,935 154398 8,498
MEAN 157 197 141 116 124 904 1,280 682 74465 1,740 497 2R3
MAX 209 220 200 147 170 1:580 14960 14610 17,000 44880 15310 514
MIN 61 150 96 96 99 138 711 361 450 599 265 157
CFSM +03 <04 .03 .02 =02 .16 .23 .12 1.35 .32 » 09 <05
IN. »03 04 .03 .02 .02 <19 .26 ol4 1.51 36 .10 <06
AC-FT 94650 11,700 B,640 7+150 6+890 55,610 764160 41,920 444,200 107,000 304540 16,860

CAL YR 1966 TOTAL 4464339 MEAN 1,223 MAX 7,000 MIN 61 CFSM .22 IN 3.01 AC-FT BB5,300
WTR YR 1967 TOTAL 411,552 MEAN 1,128 MAX 17,000 MIN 61 CFSM .20 IN 2.78 AC-FT B16,300

DISCHARGE, IN CUBIC FEET PFR SECOND, WATER YEAR OCYOBER 1967 TO SEPTEMBER 1968

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 153 166 18 69 150 82 179 538 281 24940 11620 240

2 145 164 98 63 154 89 168 468 286 24640 11340 224

3 138 187 82 58 158 97 179 434 269 21410 15120 216

4 laa 162 102 54 154 106 180 398 251 2+200 982 340

5 153 162 126 52 150 118 207 361 248 1»810 908 “27

6 133 157 140 49 140 136 189 329 233 1,440 Ba2 326

7 160 146 116 47 132 166 164 327 218 1,260 751 302

B 150 145 94 46 124 230 166 327 189 1y120 780 323

9 138 130 110 L3 118 248 117 29% 191 922 867 363
10 140 137 136 46 110 256 155 290 179 872 726 319
11 170 140 152 47 106 246 155 276 223 Bla 689 271
12 160 132 138 48 102 230 154 295 407 733 630 232
13 150 146 122 54 97 230 161 288 560 739 569 219
14 148 138 88 62 93 231 216 279 770 6529 569 211
15 176 137 77 64 89 223 237 275 939 586 513 200
16 160 138 130 67 86 248 226 282 957 545 480 180
17 140 129 150 68 84 262 221 268 B47 696 464 322
18 154 150 160 70 82 288 222 251 995 3,070 434 393
19 134 131 150 70 80 295 228 242 1:020 34650 395 359
20 130 119 176 72 8O 279 308 239 909 24610 379 411
2t 125 136 152 16 95 258 360 231 710 2,020 344 425
22 120 128 120 a8 94 232 362 229 578 14640 309 417
23 118 138 82 93 94 216 583 220 490 1,290 294 442
24 117 132 98 97 20 210 896 218 460 15060 333 L9
25 142 139 108 98 85 185 854 221 80O 901 313 540
26 152 121 116 98 201 827 240 1,810 759 269 856
27 132 102 104 104 203 842 274 2+970 851 264 1,010
28 147 82 96 116 196 760 256 3,340 1,110 257 1,030
29 148 116 88 126 200 677 269 34540 1,450 225 1,110
30 163 laa 80 134 181 597 278 34350 L.,910 218 1,040
31 172 ———— T4 142 189 ————— 274 ———— 1,800 232 -
TOTAL 44512 49154 3,583 2,324 3,072 64331 104645 9176 284020 46,077 18,116 13,197
MEAN 146 138 116 75.0 106 204 355 296 934 1,499 584 440
MAX 176 187 176 142 158 295 896 538 34540 34650 15620 Ly110
MIN 117 82 T4 46 80 82 154 218 179 545 218 180
CFSM .03 .03 .02 W01 .02 206 .07 «05 17 <27 11 .08
IN. .03 .03 .02 .02 .02 0% <07 .06 .19 32 .12 +09
AC-FT B+950 By240 T:110 49610 65090 12,560 21110 18,200 55,580 924190 354930 264 1R0

CAL YR 1967 TOTAL 408,681 MEAN 1120 MAX 17.000 MIN 74 CFsSM ,21 IN 2.79 AC~FT 810,600
WTR YR 1968 TOTAL 149,607 MEAN 409 MAX 3,650 MIN 46 CFSM .08 IN 1.02 AC~FT 296,700
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05481300 DES MOINES RIVER NEAR STRATFORD, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocT Nov DEC JAN FEB MAR APR May JUN Juu AUG SEP
1 1,010 5+430 1,880 680 450 365 104800 Te610 3,510 19,600 8,900 14530

2 1,110 5,100 1,870 700 420 375 10,100 7+320 3,210 18,000 7:140 1,800

3 1,160 4+800 1,880 680 450 390 9,610 74420 29990 174700 54930 1710

4 1,160 44560 1,870 660 430 410 11,500 6:870 24820 16,700 4+880 1+570

5 1,100 44340 1,880 680 420 435 165600 64710 2,620 15,600 4y 160 1,430

& 1,090 44070 1,400 640 420 455 16,600 74900 2+480 15,200 34680 1,310

7 1,050 3,820 1,200 620 420 470 16,800 64840 5,810 164700 3,300 1,530

8 1,010 34620 900 600 420 480 16,500 64520 45480 19,000 3,120 14440

9 1,270 34440 680 580 420 510 16,300 6,070 3,460 20.300 24970 1.250
10 1,700 3,330 910 550 420 550 164200 54670 3,010 20,000 2,630 1110
11 1,910 3,190 1,190 530 410 600 16,100 5¢320 3,610 19,700 24350 14060
12 1,990 3,020 1,600 520 420 620 164600 5,040 44530 19,700 2,120 966
13 2,070 2,910 1,500 510 430 620 19,300 4,830 45910 18,600 1,920 905
14 2,040 24840 720 500 425 620 22,400 49560 4,850 164600 1,740 Bl6
15 2,000 2,910 600 500 420 630 24,100 44300 44540 14,400 1,580 767
16 1,920 24960 720 510 415 670 24,4500 4,040 4,100 12,400 1,470 716
1y 3,810 2,970 850 520 405 900 24,100 3,940 34690 114300 14370 652
18 6,660 2,910 970 520 400 1,500 23,800 4,060 3,420 11,300 1,270 674
154 74680 24810 1,080 520 400 3,000 22,300 44770 3,090 9,750 1,19¢ 583
20 By280 24630 990 520 390 6,000 19,800 54040 24790 94460 1,380 576
21 8y440 24610 930 520 390 10,000 17,500 4y790 2,560 8,220 1,990 586
22 8,280 2,580 880 520 3en 10,000 15,700 4,760 24430 Ty220 1,910 561
23 8,110 24470 820 475 380 13,000 144300 5,310 24630 61560 1,900 567
24 8,030 29340 740 445 380 18,300 12,900 65110 3,660 6,170 1,660 572
25 74730 2,360 680 520 395 204700 11,600 64150 44020 51480 1,420 515
26 7.310 29300 660 510 425 19,100 10,700 51650 5,550 5,850 1,290 503
27 64,920 2,200 700 490 400 18,200 10,200 51260 11,200 13, 100 1,170 492
28 64590 24130 710 490 18,700 94380 44870 13,600 13,800 1,080 468
29 6,290 24070 700 480 174000 8,670 4,470 15,900 14,600 993 450
30 5,990 1,930 690 470 144200 8,100 44100 21,800 13,900 934 448
31 54720 ————— 670 460 12,000 ————— 3,770 ————— 11,700 970 —————
TOTAL 129,430 94,650 32,870 164920 11,525 190,800 473,060 1705070 157,270 428,510 78,417 274557
MEAN 4,175 3,155 1,060 546 412 6,155 15,770 51486 5¢242 13,820 2¢530 919
MAX 84440 S5v430 1.880 700 450 20,700 24,500 7,500 21,8C0 20,300 8,900 1:800
MIN 1.010 14930 600 445 380 365 8,100 3,770 2+430 51480 934 448
CFsm « 77 +58 .19 .10 .08 1.13 2.89 1.01 .96 2.53 o 46 <17

NG .88 65 .22 .12 -08 1.30 3.23 l1.16 1.07 2.92 <54 .19
AC~FT 256,700 187,700 654200 33,560 224860 378,500 938,300 337,300 311,900 849,900 155,500 544660

CAL YR 1968 TOTAL 394,308 MEAN 1,077 MAX 8,440 MIN 486 CFSM .20 IN 2.69 AC-FT 782,100
WTR YR 1969 TOTAL 1,811,079 MEAN 4,962 MAX 24,500 MIN 365 CFSM .91 IN 12.36 AC-FT 3,592,000

DISCHARGE,» IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 T0O SEPTEMBER 1970

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 4486 833 &l4 285 290 820 1+390 24710 3,870 924 413 194

2 432 868 582 290 290 800 1,450 2,590 3,500 885 353 178

3 402 866 595 2B5 270 1,400 1,510 2+490 3,160 81l 337 182

4 434 838 494 285 250 2,100 1,620 249430 2,840 743 394 191

5 408 817 500 280 240 24640 1+790 24310 24600 667 485 187

& 426 81l 459 270 230 34200 2+190 2,180 24410 607 476 170

7 423 810 345 260 228 3,100 3,020 2,050 29240 603 450 170

8 412 793 320 250 224 24980 3,640 14940 2,060 575 536 157

9 414 BOG 288 240 220 2,630 3,560 1,850 1,920 533 495 167
10 405 784 262 236 218 1+ 890 3,530 Ly750 1,750 521 542 176
11 384 752 340 238 216 2+ 260 31460 14640 1,740 481 543 189
12 405 739 390 240 210 2,050 3,220 1,900 1,770 456 486 167
13 501 720 430 244 208 1,700 3,220 34340 2,210 430 470 162
14 527 694 450 250 204 1,450 3,110 8,620 2,050 433 488 167
15 509 620 440 250 200 1,380 3,050 14,500 1,740 492 480 256
16 560 596 420 248 198 1+250 3,080 15+300 1,660 446 %76 335
17 683 664 400 222 196 1+220 3,050 12,800 2,170 383 436 286
18 666 650 380 206 194 1,170 24970 94440 2:480 528 422 260
19 671 621 350 200 194 1190 2,940 71440 24410 754 363 230
20 664 491 330 202 194 1,160 2,950 65170 2,280 738 345 219
21 667 466 310 206 204 1,120 25920 55270 24170 703 357 217
22 641 595 290 208 222 1,100 3,070 4,580 24200 683 287 200
23 716 615 270 208 300 1,120 3,170 4,040 2,070 617 267 191
24 554 592 250 230 410 1,090 3,220 3,730 1,870 595 260 196
25 531 586 260 266 560 14340 3,250 3,610 1,670 557 255 206
26 544 592 270 290 1,620 3,190 3,300 1,530 493 245 219
27 53¢ 561 275 292 1,540 3,090 3,080 14390 536 239 207
28 546 522 280 292 1,330 24990 3,070 1,280 487 233 195
29 520 496 280 292 1,270 24850 3,220 1,130 495 222 204
30 538 554 280 290 1,270 29750 3,420 1,040 476 200 199
31 615  —-—-- - 280 290 1,280 —————— 3,960 ~----- 444 201 —————
TOTAL 164174 204350 114436 74845 84610 50,470 854250 144,730 63,210 18,156 11,757 6,075
MEAN 522 678 369 253 308 1,628 24842 449669 2,107 586 379 203
MAX 716 868 614 292 860 3,200 34640 15,300 34870 924 543 335
MIN 384 466 250 200 194 800 1,390 1,640 14040 383 200 157
CFSM .10 .12 .07 «05 <06 .30 .52 <86 39 .11 +07 04

INe W10 .14 <08 .0 <06 »34 58 «99 o3 ol « 08 04
AC-FY 32,080 404360 22680 15,560 17,080 100,100 169,100 287,100 125,400 36,010 234320 12,050

CAL YR 1969 TOTAL 1,602,087 MEAN 4,389 MAX 24,500 MIN 250 CFSM .81 IN 10.93 AC-FT 3,178,000
WTR YR 1970 TOTAL 4444061 MEAN 1,217 MAX 15,300 MIN 157 CFSM .22 IN 3,03 AC-FT 880,800



40
DES MOINES RIVER BASIN

05481650 DES MOINES RIVER NEAR SAYLORVILLE, IOWA

LOCATION (REVISED).--Lat 41°40'50", long 93°40'07", near center of sec.5, T.79 N., R.24 W., Polk County, near
center of span on downstream side of bridge on county highway F42, 2.0 miles west of Saylorville, 2.1 miles
downstream from Rock Creek, 2.4 miles upstream from Beaver Creek, and at mile 211,6.

DRAINAGE AREA.--5,841 sq mi.

PERIOD OF RECORD.--October 1961 to September 1970,

GAGE.--Water-stage recorder. Datum of gage is 787.42 ft above mean sea level (levels by Corps of Engineers).
Prior to August 6, 1970, nonrecording gage at same site and datum.

AVERAGE DISCHARGE.--9 years, 2,416 cfs (5.62 inches per year, 1,750,000 acre-ft per year).
EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (8,000 cfs), water years 1966-70

Date Time Disch. G.H. Date Time Disch. G.H. Date Time Disch. G.H,
Oct 2, 1965 0800 *17,200 17,35 June 30, 1968 1200 *4,550 10.04 July 2, 1969 0700 20,700 19.41
June 12, 1966 1900 15,900 16.79 July 11, 1969 0400 21,000 19.48
Mar. 27, 1969 0700 21,800 19.25 July 31, 1969 0700 14,100 16.85
June 13, 1967 0800 *21,000 18.70 Apr. 10, 1969 0700 16,600 17.87
June 19, 1967 0400 19,600 18.50 Apr. 18, 1969 0700 *23,800 20.15 May 18, 1970 0200 *14,000 17.30
Annual minimum daily discharge, water years 1966-70
Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.21, 1966 140 1969 Feb. 25, 1969
1967 Oct. 4, 1966 68 1970 Sept. 8-9, 1970 168
1968 Jan. 10, 1968 44
Period of record: Maximum discharge, 47,400 cfs Apr. 10, 1965 (gage height, 24.02 ft); minimum daily,
44 cfs Jan. 10, 1968.
Maximum stage since at least 1893, 24.5 ft June 24, 1954, from floodmarks {(discharge, 60,000 cfs).
REMARKS. - -Records good except those for winter periods, which are fair. Water-quality records for the water years
1966-70 are published in reports of the Geological Survey.
COOPERATION. - -Forty-two discharge measurements furnished by Corps of Engineers.
DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTOBER 1965 TQ SEPTEMBER 1966
DAY ocrt NOV QEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 16,200 2,430 850 1,900 360 1,200 5,990 2,270 24760 2,200 808 270
2 17,000 2,300 1,100 1,970 360 1,300 74320 24200 2,510 2,430 773 247
3 15,800 2,220 1,530 1.990 350 1,400 74490 2,140 24400 2,350 132 247
4 13,5600 2,130 1,480 1,940 360 1,300 7220 2,100 2,270 24260 637 25]
5 11,700 2,100 1,600 1,710 370 1,200 64370 2,020 2+1160 24300 551 235
6 9+190 2,020 1,480 1,400 380 1,000 5,980 1,940 2,100 24310 478 217
7 84650 14940 1,410 700 420 800 5¢580 1.910 1,970 2,100 497 214
8 64650 1,940 1,230 500 600 1,000 5,230 1,880 11970 1,510 447 210
9 5+980 1,850 1.320 600 900 1,500 4,800 1,790 2,300 1,320 414 206
10 54250 14800 1,190 900 2+300 1,700 59310 1,680 2,800 1,200 405 210
11 44640 1,750 1,420 15200 2,800 14500 3,880 1,780 3,580 1+120 382 206
12 4+190 1,880 1,600 14400 44000 11500 3,590 24370 11,500 1,020 378 195
13 3,890 1,860 1,650 1,300 3,000 1, 600 3,400 2s100 124600 952 324 206
14 3,630 1+840 24390 1,200 24400 1,650 3,400 24120 11.000 874 332 188
15 34450 1,800 2,750 1,100 24000 14660 3,400 2+220 94440 862 308 162
16 3,250 1,800 2,650 1,000 14500 15620 34380 24350 7,080 9B2 259 184
17 3,020 1,760 24650 900 1,300 1,620 34220 24630 64040 850 289 176
18 29960 14790 2,300 830 1,100 1,660 3,110 2+840 44450 779 320 173
19 24820 14720 2,090 150 1,000 11760 3,000 24650 3,870 691 281 162
20 2¢760 14670 2.000 660 900 1,730 2,910 2,510 3,330 664 260 154
21 24790 11620 2,090 630 800 1,770 2,830 24340 2960 686 336 140
22 3,110 14620 2:110 580 1,000 1:870 24760 24260 24750 637 452 154
23 3,400 14590 1,980 550 1,200 24320 24650 2¢640 29430 605 583 151
24 34490 1,580 1,880 510 1.300 24490 2,590 39490 2,280 562 471 167
25 3,390 14550 1,800 480 1,300 29520 24640 4,780 2¢400 524 400 162
26 3,250 1+530 1,500 450 1,250 2+ 550 2,600 64200 24640 502 378 160
27 3,050 1,500 900 430 1,200 24580 24520 5670 2,430 476 357 160
28 24850 14400 500 410 14200 2,740 2,410 44550 24910 462 340 158
29 24720 1,000 800 400 24850 4,050 2,420 460 316 144
30 24570 700 1,200 380 3,030 3,540 520 297 160
31 2,450 - - 1,800 370 4,640 3,040 578 278 —-=w--
TOTAL 177,700 524690 51,250 294140 35,650 5B+060 120,290 86,060 121,250 34,786 13,081 Sy649
MEAN 5,732 1,756 14653 940 1,273 1,873 4,010 2,776 44042 1s122 422 188
MAX 17,000 2¢430 2+750 1,990 44000 4,640 7,490 6+200 12,600 29430 808 270
MIN 2,450 700 500 370 350 800 24340 1,680 1,970 460 259 140
CFSM «98 +30 .28 .16 .22 32 69 W48 «69 .19 .07 .03
IN. 1.13 +34 33 .19 +23 <37 77 55 <77 .22 .08 «04
AC-FT 352,500 104,500 101,700 57,800 70,710 115,200 238,600 170,700 240,500 69,000 25,950 11,200
CAL YR 1965 TOTAL 1:754,404 MEAN 4,807 MAX 47,100 MIN 210 CFSM .B2 IN 11417 AC~FT 3,480,000
WIR YR 1966 TOTAL 785,606 MEAN 2,152 MAX 17,000 MIN 140 CFSM .37 IN 5.00 AC-FT 1,558,000



DAY ocT
1 221
2 251
3 las
4 68
5 90
b 72
7 129
8 104
9 133
10 140
11 111
12 122
13 t22
14 136
15 90
16 133
17 120
18 133
19 210
20 206
21 195
22 199
23 173
24 185
25 191
26 210
27 195
28 184
29 191
30 195
31 195
TOTAL 4,848
MEAN 156
MAX 251
MIN 68
CFSM .03
IN. «03

AC-FT 9,620

CAL YR 1966 TOTAL 518,466
MTR YR 1967 TOTAL 473,823

DAY acr
1 176

2 172

3 168

4 168

5 164

L3 168

7 188

8 180

9 180
10 188
11 160
12 176
13 196
14 196
15 168
té6 184
17 184
18 204
19 152
20 168
21 140
22 168
23 156
24 156
25 160
26 156
27 154
28 152
29 162
30 172
31 180
TOTAL 54296
MEAN 171
MAX 204
MIN 140
CFSM «03
IN. +03

AC-FT 10,500

CAL YR 1967 TOTAL 473,334
WTR YR 1968 TOlAL 170,480

DES MOINES RIVER BASIN

05481650 DES MOINES RIVER NEAR SAYLORVILLE, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR DCTOBER 1966 TD SEPTEMBER 1967

NOV

180
158
180
169
162

162
188
158
188
210

206
188
162
165
180

199
202

5,687
190
225
158
+03
<04

114280

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

NODV

184
224
216
208
162

188
184
184
176
176

172
164
152
144
144

148
144
156
156
160

152
148
148
152
148

135
110

94
110
120

4,789
160
224

94
.03
.03

94500

DEC JAN FEB MAR APR MAY JUuN JuL
150 100 130 100 1,270 860 537 649570
110 100 160 120 14180 798 520 54420
90 107 140 140 1,080 780 515 49540
110 1t0 130 160 1,160 756 5to 45000
130 117 146 180 1,130 T14 624 3,940
150 t20 150 160 14520 702 856 3,310
180 120 170 150 14870 702 992 34100
206 120 130 250 14980 624 54400 24780
206 120 120 460 1,890 630 84060 24670
136 120 115 882 1,710 618 11,500 24540
120 120 110 1,130 1,620 606 13,800 21360
110 120 110 19160 14640 696 1R,500 2+210
1to 120 t10 1s140 14650 868 20,500 2,060
110 120 120 1,000 1,710 1,430 19,100 24040
120 115 140 15170 14630 1+190 18,000 1,910
130 110 130 1,380 14520 998 154400 1+830
140 105 120 15140 1+410 940 15,400 1,700
150 100 110 14170 1:360 882 18,500 14,600
160 98 106 1.070 12340 774 18,700 14940
160 96 100 1:040 1,410 720 13,600 1,790
150 98 97 1,070 1+310 666 9,680 19560
110 100 100 14150 1,250 €59 7,800 1,480
90 110 110 15070 1,200 588 6,610 1,340
94 118 105 966 1,110 564 6,090 1y 240
100 124 99 tv150 1+060 537 64190 1+ 100
105 130 96 1y300 1,000 510 545R0 1,070
t10 136 92 1,400 |72 471 44,980 1,040
113 140 90 1,560 908 “82 5,060 960
110 144 m————— 1,590 901 %98 5,700 901
105 148 m—————— 1y 500 927 515 74030 830
100 140 m————— 14340 ————— 532 —————— 792
3,965 3,626 3,330 2R,098 40,718 22,210 2654734 704623
128 117 119 906 14357 716 RyR58 24278
206 148 170 1,590 1,980 1,430 20,500 64570
90 9% 90 100 $01 471 510 792
.02 02 «02 .16 .23 .12 1.52 39
.03 .02 .02 .18 .26 . la 1.69 05
7860 7:190 64610 55,730 80,760 444050 527,100 140,100

270

594
690
672
624

15721
507
1,200
270
.09
.10
31,180

MEAN 1,420 MAX 12,600 MIN 68 CFSM .24 IN 3.30 AC-FT 1,028,000
MEAN 1,298 MAX 20,500 MIN 68 CRSM .22 IN 3.02 AC-FT 939,800

DEC JAN FEB MAR APR MAY JUN JuL
130 72 155 90 229 708 306 3,940
136 66 160 95 204 666 278 3,260
120 62 170 a6 212 570 278 24920
136 58 175 110 301 537 278 24690
128 54 t70 135 2le 476 252 2+410
150 51 165 170 229 360 247 2,220
152 48 160 210 220 380 238 24040
150 46 150 256 196 «00 188 14530
130 45 140 265 176 365 192 14430
120 44 130 278 176 370 270 14180
116 “5 125 260 196 340 570 1,060
148 46 120 238 200 330 520 1,000
180 48 115 260 164 296 360 1,180
1a0 53 tto 247 184 390 786 1,000
85 60 105 283 200 350 526 823
140 63 100 260 216 310 972 720
150 64 96 270 256 330 998 708
160 65 92 292 260 292 849 Bl6
160 66 1] 3t0 270 283 920 2+210
170 70 88 292 350 278 953 3,690
160 76 100 256 330 265 B86B 24860
100 86 105 242 370 252 786 24220
85 92 90 238 992 247 690 1,890
100 98 90 220 1,130 242 588 1,510
115 103 95 208 1,060 250 1,460 1,380
125 105 90 200 1,020 260 24130 1,150
120 108 87 242 972 278 2,320 1+ 000
110 114 86 212 979 260 3,450 849
90 120 85 212 901 288 44050 15240
BS 140 216 842 270 49550 1,400
75 150 —eme-- 220 ------ 290 ------ 1+860
34926 2.318 34442 69873 13,051 10,933 30,4873 S44186
127 T4.8 119 222 435 353 1,029 1,748
180 150 175 310 14130 708 44550 3.+940
75 44 85 86 164 242 188 To0R
02 .01 02 » 04 «07 «06 .18 »30
«03 .01 »02 06 +08 07 .20 .35
74790 44,600 64830 134630 25,890 21,690 614240 107,500

MEAN 1,297 MAX 20,500 MIN 75 CFSM .22 IN 3,01 AC-FT 938,900
MEAN 466 MAX 4,550 MIN 44 CFSM .08 IN 1,09 AC-FT 338,100

AUG

1,840
14750
15540
14320
1y 250

1y 100
1,000
1, 060
1,130
1,020

R49
810
732
660
642

612
542
520
5t0
445

410
385
340
350
325

330
335
301
288
285
280

22,961
741
14840
2RO
.13
.15
454540

SEP

559

18,370

278
270
260
345
365

385
410
350
296
315

355
288
283
252
238

230
224
270
320
340

360
370
3RS
3R0
390

405
515
816
14040
1y100

11.832
394
1.100
224
«07

.08
23,470



42 DES MOINES RIVER BASIN

05481650 DES MOINES RIVER NEAR SAYLORVILLE, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 1,150 5,710 2,090 800 560 470 13,500 84600 49460 19,500 124400

2 1,070 54340 14990 B20 540 440 11,900 85150 3,990 20,500 9,230

3 14060 54000 1,980 800 530 460 10,800 74750 34580 19+300 74560

4 1,110 44880 14940 780 520 490 91620 7,600 3,340 18,600 64250

5 1,150 49620 1,910 800 520 520 114400 74340 3,090 185300 54390

6 14150 49460 1,600 820 £10 540 14,200 74530 2,910 17,000 49690

7 1,140 44180 1,350 800 500 560 16,800 84350 24850 15,800 45210

8 1,140 3,960 1,200 780 510 S80 164400 74570 4,100 164200 3,820

9 1,370 3,760 1,050 760 520 600 16,500 74060 4,890 184400 3,680
10 1,700 3,580 860 740 510 620 169400 64580 3,880 204500 3,630
11 1,710 3,500 1,200 700 490 620 164100 6,000 3,490 20,700 3, 100
12 1,990 3,460 25100 660 500 620 15,900 5:780 445130 19,900 2+790
13 2,060 3,160 1,700 620 520 620 16+000 5:510 S5y180 19,700 2,520
14 24190 3,060 1+ 200 600 510 610 17,000 54280 5+350 18,800 24320
15 24220 3,030 6B0 580 490 630 19,400 44370 54200 174700 2,110
16 2,130 3,020 740 580 4B0 740 214900 41820 4,940 154800 1,970
17 2,200 3,100 B4Q 750 470 1,000 23,400 4,660 44490 13,900 1,850
18 34650 3,150 980 120 460 1,600 23,800 44500 4,050 124600 1,730
19 64900 3,090 1. 200 680 450 3,000 23,200 4,530 3,690 11,900 14620
20 T7+420 2,980 1,300 640 450 54770 224300 5+170 3,330 11,000 1.580
21 7,620 2,870 1,200 620 440 75440 20,500 5,500 3,010 94980 1,680
22 74750 24750 1,100 600 430 11,500 18,400 54510 2,800 84880 2,220
23 74880 2,740 9B0 620 4«20 11,600 16,600 54240 2,680 7,800 2y 080
24 74860 2,600 880 640 420 13,900 15,000 5,600 2,770 74120 24160
25 T+810 2,530 800 670 4«10 174300 13,500 64000 3,520 62710 1,930
26 74600 24460 120 650 204900 12,300 64330 4,700 6+660Q 1,680
27 79240 2,430 680 640 215200 11,800 6,000 74310 74820 1,530
28 64900 24350 760 620 18,800 11,100 54550 10,700 11,500 15400
29 64550 2,260 760 600 18,300 10,000 54220 12,300 13,200 1,280
30 6,270 24160 760 580 17,600 9,200 54050 144400 13,700 1, 200
31 5,980 mm———— 760 570 15,800  —=-=-- 44890 m—————— 14,000 1,090
TOTAL 123,970 102,190 37,310 21,240 13,570 194,830 474,920 188,640 145,130 453,470 100,680
MEAN 3,999 3,406 15204 685 485 649285 15,830 64085 4y 838 144630 3,268
MAX 7+880 5¢710 24100 820 560 21,200 23,800 8+600 1644400 20,700 12,400
MIN 1,060 24160 680 570 «10 440 9,200 44500 2,680 61660 1,090
CFSM #68 .58 .21 .12 .08 1.08 2471 1.04 +83 2.50 56
IN. <79 65 24 214 »09 1.24 3,02 1.20 »92 2.89 <64

AC-FT 245,900 202,700 74,000 424130 264920 386,400 942,000 374,200 287,900 899,500 199,700

CAL YR 1968 TODTAL 419,939 MEAN 1,147 MAX 7,880 MIN & CFSM .20 IN 2.67 AC-FT 832900
WTR YR 1969 TOTAL 1,888,699 MEAN 5,175 MaX 23,800 MIN 410 CFSM .B9 IN 12.03 AC-FT 3,746,000

DISCHARGE, IN CUBLC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocTt NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 551 928 562 360 340 1,300 1,620 2740 44010 1,250 475

2 545 904 616 350 340 1,700 1,660 24670 3,920 1,110 4«50

3 535 934 626 340 310 2,080 1,760 24320 3,580 1,280 %30

& 491 910 659 340 290 2,630 1,800 2+510 3,310 1,100 460

5 520 892 680 330 280 25300 1,880 21440 3,020 1,000 610

6 535 B62 508 330 270 24750 1,980 2,350 24740 923 525

7 518 826 4«80 320 270 3.790 2,030 24260 24660 785 550

8 508 B44 457 320 260 3,730 2,810 29170 2,560 725 590

9 486 830 331 310 260 3,480 3,560 24,060 24250 686 590
10 491 B20 400 290 260 3,160 3,480 21600 2,080 737 585
11 476 802 410 300 260 24560 3,650 2,070 2,040 698 565
12 495 790 20 300 255 24670 3,750 1,730 24430 565 590
13 513 179 480 300 250 2,400 3,120 49620 2,230 615 570
14 562 755 510 300 240 24160 3,180 8+950 2:470 605 530
15 567 732 510 290 230 1,900 3,110 9,780 2,510 681 500
16 594 710 500 280 220 1,770 3,030 12,200 25110 565 495
17 583 697 470 260 220 11640 3,020 13,500 1,890 600 495
18 626 691 440 250 220 11620 3,020 13,700 2s210 610 869
19 680 726 420 250 230 1+550 34020 10:600 24480 620 755
20 749 686 380 250 240 1+520 24970 T«860 2,530 637 560
21 732 680 370 250 250 1,460 2,930 64350 25460 797 475
22 697 535 350 250 300 1,430 2,950 54530 2,310 737 425
23 675 620 330 280 370 1,510 24970 5¢140 24280 737 410
24 664 648 320 310 500 14450 3,070 44600 24160 708 362
25 749 659 330 330 640 1+520 3,210 49170 1,980 676 321
26 551 643 340 350 710 11920 3,150 3,920 14840 620 303
27 616 560 350 350 B60 24100 3,100 3,620 1,730 590 290
28 659 675 360 350 1,900 3,020 3,310 1,630 590 273
29 583 621 370 350 1,700 29900 3,280 14420 580 264
30 621 590 370 350 14650 24800 34200 1,330 520 252
31 670 m—————— 360 350 1,650 m———— 3,400 m————— 500 235
TOTAL 184242 22,349 13,709 9,590 9,975 654000 844550 155,650 724170 22,4847 14,784
MEAN 588 745 “H2 309 356 24097 2,818 5,021 24406 737 «77
MAX 749 934 680 360 1,100 3,790 3,750 13,700 4y010 1,280 869
MIN 476 535 320 250 220 1,300 1,620 1,730 1,330 500 235
CFSM .10 .13 <08 .05 .06 »36 <48 - 86 4l .13 + 08

IN. .12 o164 +09 <06 «06 ol 54 99 246 .15 «09
AC-FT 36,180 444330 274190 19,020 19,790 128,900 167,700 308,700 143,100 454320 29:320

CAL YR 1969 TOTAL 1,679,529 MEAN 4,601 MAX 23,800 MIN 320 CFSM .79 IN 10.70 AC-FT 3,331,000
WIR YR 1970 TOTAL 4974074 MEAN 1,362 Max 13,700 MIN 168 CFSM .23 N 317 AC-FT 985,900

SEP

1,150
11420
1+820
11840
12740

1,620
14660
11740
1,600
11460

1370
14240
1,130
1,130
1,130

952
874
flea
767
767
720
680
702
691
664

659

64,5960

184

344

425
381
20
391
367

339

16,280



DES MOINES RIVER BASIN

05481950 BEAVER CREEK NEAR GRIMES, [OWA

LOCATION.--Lat 41°41'18", long 93°44'08", 200 ft east of southwest corner of sec.35, T.80 N., R.25 W., Polk
County, on right bank 6 ft upstream from bridge on Northwest 70th Avenue, 0.5 mile downstream from Little
Beaver Creek, 2.5 miles east of Grimes, and 6 miles upstream from mouth,

DRAINAGE AREA.--358 sq mi.

PERIOD OF RECORD.--Apr:l 1960 to September 1970,

GAGE.--Water-stage recorder. Concrete and steel sheeting broad-crested control since Aug. 31, 1966. Datum of
gage is 806.98 ft above mean sea level. Prior to Aug. 31, 1966, nonrecording gage on downstream side of
bridge at same datum.

AVERAGE DISCHARGE.--10 vears, 168 cfs (6.37 inches per year, 121,700 acre-ft per vear).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (1,500 cfs), water vears lA66-70

Date Time Disch. G.H. Date Time Disch, G.H, Date Time Disch. G

June 10, 1966 0300 2,300 11.56 June 18, 1967 1330 2,530 11.87 Mar, 19, 1969 1915 *3,050 13

June 13, 1966 0600 *5,470 14.04 June 30, 1067 0600 1,570 10.43 Mar, 26, 1969 0300 2,060 11

June 10, 1967 0330 *4,000 13.11 June 28, 1968 0015 *2,000 11.24 May 15, 1970 1045 *3,810 12

Annual minimum dai1ly discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discha
1966 Sept.12-27, 1966 .10 1969 Oct. 1, 1968

1967 Oct, 4-10, 1966 .10 1970 Sept. 8, 11-13, 1970

1968 Oct. 6, 1967 .25

Period of record: Maximum discharge, 5,480 cfs May 26, 1960 (gage height, 14.05 ft); no flow Sept. 8,
11-13, 1970,

REMARKS. --Records good except those for winter periods, which are poor.

COOPERATION. --One hundred and six discharge measurements furnished by Corps of Engineers.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1965 TO SEPTEMBER 1966

Day ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG
1 305 70 86 110 27 62 274 92 215 467 35 4
2 289 68 82 160 26 68 247 90 208 351 31 1
3 285 66 78 205 26 70 220 80 204 311 29 1
4 250 66 74 260 25 52 197 59 200 251 26 1
5 205 62 70 320 27 45 180 57 209 211 21 1
6 170 61 68 210 30 41 l68 55 212 247 20
7 145 60 66 150 50 46 96 54 193 230 19
8 120 57 70 135 90 51 142 51 181 212 18
9 96 55 12 165 160 59 134 47 848 190 22
10 80 54 75 200 210 64 136 44 1,650 166 16
11 T4 54 78 180 170 66 134 51 705 170 12
12 68 84 82 150 130 59 120 307 24560 146 9.2
13 68 149 85 130 102 58 110 412 5,080 116 Te4
14 &7 131 88 110 80 59 108 355 4740 109 b.b
15 65 131 80 95 62 57 100 260 3,140 102 5.9
16 63 126 73 86 54 51 104 298 1,880 92 Su4
17 62 115 69 T4 58 80 102 333 14530 81 bab
18 65 109 69 67 62 66 97 331 1,200 T4 8.3
19 73 108 73 60 67 64 91 310 900 63 8.8
20 108 105 79 55 63 65 90 285 699 54 beb
21 115 97 84 52 57 85 87 241 562 43 6oty
22 115 96 78 48 54 233 81 2,050 467 42 18
23 100 90 78 46 56 391 80 2,800 402 41 30
24 70 88 83 42 59 320 80 1,500 347 31 29
25 58 96 79 39 62 377 77 14030 300 29 24
26 55 88 78 37 64 465 71 780 272 27 19
27 68 72 80 35 62 465 70 600 247 25 18
28 74 23 105 32 409 70 “60 «00 60 17
29 75 78 130 31 393 68 360 735 100 12
30 T4 86 125 30 375 79 280 720 59 b4
31 71 ————— 115 28 om—eme 330 ————— 230 «0 3.8 —-—
TOTAL 3,533 2,586 2,552 3,342 1,991 5,026 3,611 13,902 31,006 4y 160 493.4 13
MEAN 114 86.2 82.3 108 7l.1 162 120 448 1,034 134 15.9
MAX 305 149 130 320 210 465 274 24800 5,080 467 35
MIN 55 54 66 28 25 41 68 44 181 25 3.8
CFSM .32 .24 23 .30 +20 45 o34 1.25 2.89 37 <04 .
IN, . 27 27 +35 21 «52 «38 le44 3.22 .43 .05 .
AC-FT 7,010 54130 5,060 61630 3,950 9,970 7,160 27,570 61,500 8,210 Q79

CAL YR 1965 TOTAL 100,279.10 MEAN 275 MAX 3,900 MIN .70 CFsM .77 IN 10.42 AC-FT 198,900
HWTR YR 1966 TOTAL 72,195.50 MEAN 198 MAX 5,080 MIN .10 CFSM .55 IN 7.50 AC-FT 143,200

43

rge
4.1
0

SEP
b

b
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.0
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<70
«30
.20

«20
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-10
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.10
.10
«10

<10



DISCHARGE »

05481950

IN CUBIC FEET PER

DAY ocv NOV DEC JAN
1 »40 40 «BO «60
2 40 40 +50 60
3 .20 .40 <70 +60
4 +10 40 +90 «60
5 .10 40 1.0 »50
6 .10 «40 1.0 .50
7 .10 60 «90 <60
8 .10 40 B0 60
9 .10 40 90 60
10 +10 «50 90 .50
1 .20 «50 .70 «50
12 .20 +50 «60 «50
13 +30 +50 50 +60
14 40 +60 »50 +60
15 +50 <60 +50 + 50
16 »50 «70 »70 60
17 60 +80 1.0 .40
18 +70 <70 +90 »30
19 + 60 +70 1.2 «30
20 +50 «70 1.5 40
21 «50 70 1.5 «50
22 «40 »70 led +60
23 40 80 90 .70
24 - 40 1.0 .70 1.9
25 «40 1.0 +50 1.5
26 40 .90 +40 1.2
27 40 =90 40 1.1
28 40 90 «40 90
29 240 »80 240 90
30 «40 .70 +50 «90
31 +50 —————- +50 +90
TOTAL 10.80 18.80 24.10 21.50
MEAN .35 «63 .78 <69
MAX «70 1.0 1.5 1.9
MIN -10 «40 «40 +30
CFSM +001 «002 002 002
IN. »001 .001 «002 «002
AC~FT 21 37 48 “3
CAL YR 1966 TOTAL 63,578.20 MEAN 174
WTR YR 1967 TOTAL 3B+360.52 MEAN 105
D1SCHARGE 4
DAY ocrT NOV DEC JAN
1 43 3.1 3.1 1.2
2 «33 5.1 3.3 1.1
3 »33 3.8 3.4 94
4 «30 3.6 3.5 84
5 .28 3.1 42 .94
& .25 3.2 4.6 .86
7 43 2.9 5.5 .76
8 43 2.3 5.0 53
9 +56 3.2 4.9 «68
1o 2.1 3.2 544 -1
1 2.1 3.3 5.8 N1
12 2.9 3.2 548 -1
13 2.7 3.2 5.2 71
14 3.2 3.0 440 .75
15 2.2 3.0 345 <72
16 1.5 3.0 3.4 70
17 1.2 2.9 bty «80
18 +89 2.9 54 +88
19 73 2.9 5.0 .96
20 62 3.2 545 1.0
21 1.3 2.8 6.0 l.1
22 «63 2.7 4eb 1.4
23 «36 2.7 3.4 1.1
24 66 2.6 3.1 <94
25 »bb 3.0 3.0 1.0
26 #59 2.9 243 1.5
27 60 245 2.0 2.6
28 1.8 2.2 1.8 3.1
29 1.8 2.0 1.7 5.0
30 263 2.4 1.6 3.3
31 3.0 ————— 1.5 4.8
TOTAL 36.98 B9.9 121.9 42434
MEAN .19 3.00 3.93 1.37
MAX 3.2 5.1 640 5.0
MIN .25 2.0 1.5 -1
CFSM .003 «00B +01 +004
IN. 003 +009 .01 <004
AC-FT 73 178 242 84
CAL YR 1967 TOTAL 38,555.60 MEAN 106
WTR YR 196B TOTAL 14,853.69 MEAN 40.6

DES MOINES RIVER BASIN

26.88
«96
1.5
+50

+003
+002
53

MAX 5,080
MAX 3,360

IN CUBIC FEET PER SECOND,

warre CUnPOW
[ORSENRReY

rNnO®O

«b9

»68

73.77
2.54
65
68
+007
<007
146

MAX 3,360
MAX 1,450

SECONDy

BEAVER CREEK NEAR GRIMES, IOWA--Continued

WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

MAR

1.8

755

MIN
MIN

WATER YEAR OCTOBER

309.7
9.99
37
1.1
»03
<03
614

MIN
MIN

<10

32462843
1,088
34360

7.0
3.04
3.39

644720

APR MAY
16 9.8
14 8.1
9.7 Tt
8.9 T4
Beb T4
8.5 7.6
7.7 8.4
8.4 8.3
9.1 7.5
B.6 6.7
8.3 5.6
B.6 4.6
15 4.5
26 3.6
28 3.5
22 3.7
14 3.9
11 3.4
9.2 2.4
21 2.1
29 3.9
21 3.1
16 2.8
15 2.5
14 2.2
15 1.7
L5 1.3
14 3.4
13 4.9
13 11
A———— 12
427.6 164.7
14.3 5431
29 12
7.7 1.3
<04 «01
«0a .02
848 327
CFSM .49 IN 6.61
CFSM .29 IN 3.99

+10

1,3

2

.25
.25

APR MAY
9.8 43
9.8 36
11 30
15 26
12 23
9.1 25
T2 25
beb 28
5.6 23
Lol 23
4.0 22
3.3 20
3.3 20
5.1 26
5.6 32
5.1 20
641 18
14 19
25 20
43 20
60 19
51 16
33 18
31 16
95 15
37 22
03 23
83 19
656 20
54 22
- 19
1B.0 708
43.9 22.3
231 43
3.3 15
12 +06
1 .07
+610 11400
CFSM .30
CFSM .11

103

546

719404
265
1,450
5.0

o T4

+83
15,750

IN 4.01
IN 1.54

JuL

653
469
353
277
231

198

4288 3
138
653
31
-39
45
8,510

AC-FT 126,100
AC-FT 76,090

1967 TO SEPTEMBER 1968

JuL

911
532
336
215
163

36
64940 1

AC-FT 76,480
AC=FT 29,460

5.8

545
5.3
5.2

4u4
4.1

3.7
3.8
3.7
3.4

19.4
10.3
28

.03

.03
634

1040

2.2

1.5

1.2
.97
+80

74
«63
56
.67
+39

.37
37
<61
<B4
244

4.8

6.1
4.7
Se6

14
16

9.0
7.0
61

545
4e5
3.9

3.0

2.8
2.9
3.9
9.0
8.8

7.2
6.3
642
6.0
45

3.7
3.1
3.3

49

188.7
6429

2.8
.0"
02
374



DES MOINES RIVER BASIN 45
065481950 BEAVER CREEK NEAR GRIMES, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAy ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 4.1 76 64 30 19 240 385 322 159 1,340 321 28

2 10 68 50 29 18 210 330 307 148 1,020 260 28

3 14 63 60 28 17 180 307 312 139 752 218 26

4 1 52 51 26 16 160 312 321 134 1,000 204 25

5 9.2 60 51 25 15 140 389 313 130 800 177 23

6 10 68 28 24 14 120 446 353 123 676 154 21

7 10 61 23 23 la 105 387 453 119 564 133 41

8 11 56 3 22 15 94 355 535 118 840 113 106

9 34 51 38 21 16 B4 401 4467 135 900 104 85
10 165 5% 41 20 17 76 497 362 129 1s120 105 55
11 188 58 “3 20 15 66 379 309 136 900 101 51
12 145 48 “7 19 30 62 318 270 196 T40 90 “8
13 112 42 52 19 o5 56 286 2486 287 600 a0 51
14 95 71 23 18 34 5¢ 271 225 361 496 70 be
15 85 54 21 18 25 52 304 208 301 410 62 39
16 75 T4 19 35 18 110 w17 197 253 346 6C 37
17 79 112 18 80 14 350 593 231 220 400 54 38
18 188 129 23 73 13 1,000 741 231 197 500 49 31
19 385 126 50 &2 13 3,150 700 227 177 640 44 30
20 281 120 50 100 15 3,770 536 237 156 513 41 27
21 216 115 “6 70 19 2,730 431 310 137 410 41 25
22 185 107 41 64 26 1,590 3N 458 132 332 47 23
23 161 101 36 84 31 1,010 316 414 140 325 58 24
26 138 93 34 60 50 1,070 279 354 147 458 44 21
25 120 84 34 50 100 1,720 255 316 139 336 37 20
26 109 a0 39 37 170 1,750 257 270 190 380 34 23
27 104 77 39 30 300 940 479 245 922 570 15 51
28 97 69 38 26 270 709 541 219 925 860 BeT 29
29 87 62 35 24 ———— 543 “45 200 710 660 Tes 23
30 83 66 33 22 ————— 402 365 181 1+170 533 6.6 20
31 79 ————— 31 20 —————— 413 m————— 171 ——————— 410 23 m———
TOoTAL  3,290.3 2+308 1.210 1,179 14347 22,956 12,093 9,244 84230 19,831 2,761.7 1,091
MEAN 106 76.9 39.0 38.0 4B.1 T4l 403 298 274 &40 89,1 3644
MaX 385 129 64 100 300 3,770 Tal 535 1,170 1,340 121 106
MIN 44l “2 18 18 13 52 255 171 118 325 6e6 20
CFSM 30 .21 W11 .11 .13 2.07 1.13 .83 .77 1.79 .25 « 10
INe «34 £ 26 13 .12 ol4 2.39 1.26 .96 86 2.06 .29 «11

AC-FT 64530 44580 25400 2,340 2,670 45,530 23,990 18,340 165320 39,330 Sy 4R0 24160

CAL YR 1968 TOTAL 21,413.21 HMEAN 58.5 HAX 1,450 HIN .66 CFSM .16 IN 2.23 AC-FT 42,470
WTR YR 1969 TOTAL 85,541.00 MEAN 234 MAX 3,770 MIN 4,1 CFSM .65 1IN 8.89 AC-FT 169,700

DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO0 SEPTEMBER 1970

oay ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 19 130 110 16 22 100 227 96 218 53 12 60
2 20 140 80 15 28 150 211 89 216 49 11 s40
3 19 134 30 la 40 300 200 87 197 52 11 +30
I 18 121 22 13 32 270 181 87 184 44 29 «20
5 17 11 16 13 26 230 168 76 172 41 44 10
6 19 104 2¢ 13 20 200 167 72 163 36 35 «20
7 19 100 20 12 22 170 166 73 149 36 34 «20
8 18 93 18 12 30 155 157 73 136 35 4“0 [}
9 14 87 19 12 40 137 149 80 131 31 36 +05
10 13 83 25 12 35 115 136 80 125 29 29 <30
n 14 80 21 13 34 104 138 147 146 27 22 0
12 15 T4 21 14 36 110 144 130 368 23 19 0
13 20 66 22 16 37 101 153 416 331 22 16 G
la 25 70 21 17 37 87 149 1,760 259 21 13 «50
15 28 56 20 18 36 82 141 3,610 211 18 12 4.0
16 30 56 19 19 37 79 139 3,360 195 18 11 8.9
17 33 58 28 13 40 82 135 1,590 211 18 9.3 8.1
18 34 &7 20 10 50 a5 125 1,060 200 22 16 7.1
19 “2 60 28 13 62 88 136 176 167 28 14 6.0
20 53 70 31 15 80 99 lae 623 148 22 12 5.7
21 57 52 30 16 7% 115 140 520 138 20 .6 6.5
22 5T 50 26 17 72 141 130 434 122 17 Tet 5.6
23 50 66 27 18 68 172 124 389 loé 16 6.2 “o7
24 46 60 24 19 a0 180 113 09 99 14 5.2 4¢3
25 47 49 23 20 100 208 112 517 BY 13 4.0 5.3
26 L4 45 25 20 96 384 112 377 a7 12 3.3 St
27 37 39 28 20 “67 110 311 8z 13 2.8 7.1
28 33 31 19 20 362 lo8 275 17 16 2.0 5.9
29 32 40 18 20 309 106 2564 L) 15 lea 5.3
30 33 35 17 20 mm———— 270 99 241 52 la 1.2 5.6
31 65  —wmmmo 17 21 memee- 251  —=---- 227 ------ 12 L8O mmmmme
TOTAL 971 24207 8¢9 491 1,426 54603 4,320 18,239 4,853 788 469,20 102.15
MEAN 31.3 73.6 274 15.8 50.9 181 164 588 162 25.6 15.1 261
MA X 65 140 110 21 100 “67 227 3,610 36B £3 “6 9.4
MIN 13 31 16 10 20 79 99 T2 62 12 .80 [
CFSM 09 21 .08 04 o 14 »51 40 .64 45 <07 .04 010
IN. »10 «23 «09 05 .15 .58 %5 1.90 «50 .08 «05 «01
AC-FT 1,930 %4380 1,680 974 24830 11,110 8,570 36,180 9,630 1,560 931 203

CAL YR 1969 T7TOTAL 82,759.70 MEAN 227 MAX 3,770 MIN 6.6 CFSM .63 IN 8.60 AC-FT 164,200
WTR YR 1970 TOTAL 40,318.35 MEAN 110 MAX 3,610 MIN D CFSM 3] IN 4.19 AC-FT 79,970



46 DES MOINES RIVER BASIN

05482170 BIG CEDAR CREEK NEAR VARINA, IOWA
LOCATION.--Lat 42°41'16", long 94°47'52", 1n NEINE% sec.24, T.91 N., R.34 W., Pocahontas County, on left bank
5 ft downstream from bridge on county highway N33, 2.0 miles downstream from drainage ditch 21, 3.5 miles
(revised) upstream from drainage ditch 74, and 5.5 miles northeast of Varina.
DRAINAGE AREA.--80.0 sq m1.
PERIOD OF RECORD.--October 1959 to September 1970.
GAGE. --Water-stage recorder. Datum of gage 1s 1,225.12 ft above mean sea level.

AVERAGE DISCHARGE.--11 years, 30.9 cfs (5.25 inches per year, 22,390 acre-ft per year): median of yearly mean
discharges, 22 cfs (3.7 inches per year, 15,300 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge 1in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (400 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time Disch. G.H. Date Time  Disch.

Oct. 1, 1965 0001 *257 a6.31 July 19, 1968 0400 *345 3.99 June 25, 1969 1630 *992

Mar. 31, 1966 2300 237 5.84 June 29, 1969 1915 412
Mar. 24, 1969 2200 700 b10.44 July 27, 1963 0030 938

June 10, 1967 1430 548 7.82 Apr. 4, 1969 0715 744 8.89

June 15, 1967 2100 *852 9.2 June 23, 1969 0530 506 8.04 May 13, 1870 0715 *554

a Stage falling.
b Backwater from 1ce.

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr vr Date Disc
1966 Sept.24, 1966 .20 1969 Jan. 8-9, 1969

1967 Many days 0 1970 Sept. 8, 1970

1963 do. 0

Period of record: Maximum discharge, 2,080 cfs Aug. 31, 1962 (gage herght, 13.68 ft)}: maximum gage hel
15.05 ft Apr. 6, 1965 (backwater from 1ce); no flow at times 1n 1964, 1967, 1968.

REMARKS. - -Records good except those for winter periods, which are poor. Water-quality records for the water
years 1969-70 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jur AUG
1 208 33 17 13 3.6 10 164 20 28 11 5.8
2 150 34 17 13 3.6 10 98 19 30 10 4.9
3 110 31 16 7.0 3.5 10 79 18 28 9.2 4.0
& 9% 28 16 12 3.5 9t b4 18 28 8.5 3.4
5 81 30 e 12 3.7 8.2 54 18 28 9.6 3.1
6 73 28 13 9.8 4.0 7.0 49 15 29 11 2.9
T 63 26 10 8.0 4.5 7.8 41 16 Eld 9.0 5.7
8 54 26 13 8.3 30 9.0 38 15 29 845 3.8
9 48 24 15 8.8 90 10 33 13 101 8.0 3.1
10 44 25 15 9.1 70 11 33 13 100 Tt 2.8
11 39 24 27 9.0 50 12 35 18 70 bl 204
12 39 26 33 8.8 3s 11 5S4 18 48 6a2 2.1
13 36 23 30 B.6 26 8.5 50 19 38 6ats 242
14 35 21 26 8.1 19 8.0 L4 20 32 6D 244
15 33 24 24 7.5 15 8.5 41 21 29 5.2 1.8
16 30 22 23 7.1 8.3 37 20 25 4.7 1.6
17 30 19 22 beb 9.0 34 20 23 4.7 1.6
18 28 21 19 6.2 9.0 31 18 21 443 2.0
19 36 20 19 5.8 8e5 32 16 20 442 le6
20 104 20 18 5.5 8.5 31 15 18 3.8 3.4
21 102 20 17 5.3 8.8 28 14 17 3.6 5.3
22 89 19 16 5.1 8.0 26 17 15 3.4 .8
23 T4 17 17 4.9 4.8 26 lo2 15 445 2.1
24 60 18 16 4o7 6.6 25 103 13 3.6 1.8
25 56 18 8.6 4.t 7.8 23 65 12 3.1 1.6
26 48 20 5.8 Lot 9.2 22 54 11 3.3 1.3
27 45 11 94 402 15 22 46 11 3.3 la4
28 41 7.6 12 4.1 54 21 39 13 20 1.4
29 39 16 13 3.9 150 20 34 11 17 1.4
30 38 17 13 3.8 170 21 32 11 9.8 1.6
31 34  wemee- 13 3.7 190 —————— 30 ————-= Tsb 1.6 -
TOTAL 1,961 66846 529.8 222.9 4734 807.9 14276 887 a84 223.4 82.7 2
MEAN 63.3 2243 17.1 7.19 16.9 26.1 4245 2B+t 2945 7.21 2.67
MAX 208 34 33 13 90 190 164 103 101 20 5.8
MIN 28 T.b 5.8 3.7 3.5 4.8 20 13 1L 3.1 1.3
CFSM W79 «28 21 +09 .21 «33 +53 »36 .37 .09 <03
INe «S1 +31 25 .10 .22 «38 +59 o4l ool W10 « 04
AC-FT 3,890 1,330 1,050 442 939 1,600 2+530 14760 1,750 443 164

CAL YR 1965 TDTAL 20,373.80 MEAN 55.8 MAX 940 MIN .90 CFSM .70 IN 9,47 AC-FT 404410
WTR YR 1966 TOTAL 8,043.70 MEAN 22.0 MAX 208 MIN 20 CF5M .28 IN 3.74 AC-FT 15.:950

harge
.6

.29

ght,

SEP

1.9
4ol
2.7
2.2
1.6

1.3

1.1
.80
.70

70
70
1.1
60
« 50

.30
+40
.50
50
+50

«40



DAY ocTY
1 +54
2 54
3 «51
& 52
5 +50
& 54
7 54
8 .54
9 *54
10 +54
11 54
12 «58
13 +66
14 .78
15 1.1
16 48
17 vho
18 o6l
19 «43
20 <39
21 39
22 37
23 36
24 36
25 +38
26 .39
27 <39
28 37
29 .36
30 37
31 a7
TOTAL 15.33
MEAN 49
MAX 1.1
MIN <36
CFSM +»006
IN. «007
AC-FT 30

CAL YR 1966 TOTAL 4,912.20
WTR YR 1967 TOTAL 5,513.15

05482170
DISCHARGE, IN CUBIC FEET PER SECOND,
NOV DEC JAN FEB
.42 a4 [ 0
.48 N 0 0
.45 0 0 0
.49 .02 0 0
.56 .02 o 0
.58 o 0 0
.52 o o o
.50 0 o o
%7 0 0 0
66 o 0 0
.43 [ [ 0
L6l .02 0 I
.40 .03 0 o
.38 .03 0 .02
.37 .03 0 .02
.36 .03 0 0
.36 .03 o 0
.35 .03 o 0
.35 .03 0 0
.38 .03 0 o
.41 .02 .01 0
.39 .01 .03 0
%2 [ .03 0
s 0 .03 0
.37 0 0
.33 0 0 ]
.29 0 o 0
.26 ° 0 0
.24 0 o ————--
.21 0 o R
o o —————-
12.06 .51 .10 .04
40 .017 .003 001
.58 e .03 .02
.21 0 0 0
1005 0002 0 o
.00 0 0 0
24 1.0 .2 .08
MEAN 13.5  MAX 190
MEAN 15,1  MAX 572

DES MOINES RIVER BASIN

MAR

DNAMO N ©0 O
R
NN SO

ERER
roro00

SFEPM Fuwnw
WAN N NN -

147,17
4.75
9.6
07
.06
<07
292

MIN 0O
MIN O

NOTE.--Stage discharge relation indefinite Oct. 1 to Nov.

DAY ocT
1 66
2 .45
3 45
4 52
5 -1
6 73
7 «66
8 59
9 66
10 <59
11 66
12 .59
13 66
14 +59
i5 «59
16 .65
17 65
18 .52
19 .52
20 .52
21 45
22 045
23 59
24 66
25 1.7
26 a5
27 - 66
28 52
29 73
30 2.2
31 1.0
TOTAL 20.93
MEAN 68
MAX 2.2
MIN 45
CFSM +009
IN, +009
AC-FT 42

CAL YR 1967:
WTIR YR 1968:

OISCHARGE, IN CUBIC FEET PER SECOND,
NOV DEC JAN FE8 MAR
66 +39 +09 .39 o
<59 . ah .06 »40 o
52 48 205 - 40 +01
.52 .52 <06 o4l .18
»66 «55 .03 l2 1.3
+59 .58 402 +40 3.6
.52 60 .02 «36 8.6
59 +60 .01 «30 9.2
.81 +58 ] .26 9.6
#81 54 0 «20 10
.73 50 o 12 8.0
.52 X3 [ .09 6.2
W52 37 o .05 4.2
.52 .32 o .02 3.0
- .29 o <02 2.0
+59 .26 .01 .01 1.6
«90 .28 .02 .01 1.5
.66 .31 02 0 1.6
40 .34 .02 0 1.6
67 .39 .02 0 1.4
50 #37 «01 0 1.2
.52 36 [ () .66
49 .32 0 0 .73
45 +30 o o +81
+52 .28 o o .81
<46 .26 o [} +66
.31 .23 .02 [ .81
20 20 + 06 o 1.2
.28 .17 .13 o +59
.33 .14 .22 45
———— .11 .38 .29
16418 11.50 1.23 3.86 81.40
.54 37 <040 .13 2.63
90 <60 .38 62 10
.20 «11 [ [ [
+007 . 005 +0005 +002 +03
. 007 «005 ] »001 06
32 23 2.6 T.7 161
TOTAL 5,533.86 MEAN 15.2 MAX 572
TOTAL 692.01 MEAN  1.89 MAX 37

APR

1.6
5.2

37

.58
«70
o4}
.26
.28

32.38
1.08
542
226
+01
.02
64

CFSM .17
CFSM .19

26.

APR

79.75
2.66
23
.29
<03
204
158

MIN O
MIN O

MAY

«34
37
.41
241
.58

.52
bl
.26
«20
8.0

1.5
1.6
4.7
3.3
3.8
S5e2

159,00 &
5.13
67
W20
«06
«07
315

IN 2.28
IN 2.56

36,92
1.19
3.3
<73
«01
02
73

CFSM .19
CFSM .02

BIG CEDAR CREEK NEAR VARINA, IOWA--Continued

JUN

4.9
4e2
3.6
3.6
8

69
116
123
268
“15

286
210
1641
525
542

572
318
201
158
125

2758.3
159
572
3.6

1.99
2.2}
94440

WATER YEAR DCTOBER 1966 TO SEPTEMBER 1967

10

6.7

bl
6.7

5.2
4.9

4.3

AC-FT 9,740
AC-FT 104940

JUN

1.1
66
+52
.39
+39

*34
«39
39
«59
1.6

6.3

89,04
2.97
16
.34
<04
.04
177

iN
IN

WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968

JUL

3.6
-8

1.6

1.5

Gal

181.60
5.86
37

«90
07
.08
360

2,57
.32

47
AUG SEP
2.5 .52
2.4 .52
2.5 52
2.0 «52
2.2 52
2.2 .52
1.9 «52
5.3 <64
2.6 «52
1.8 +52
1.6 .67
1.2 «52
1.2 2.0
1e2 2.6
1.2 1.0
%0 .70
1.0 64
1el +58
1.0 .58
#75 b6
.75 .58
+81 .47
75 7
«75 241
70 61
L.0
L.0
<70
b4
V64
52
44.81 19.95
1,45 67
543 2.6
.52 .41
.02 « 008
.02 . 009
89 40
AUG SEP
bob 1.2
3.9 .66
3.4 W52
3,1 1.1
2.8 3.6
2.1 1.0
1.9 1.9
3.9 2.4
542 les
2.1 et
2.5 .73
2.2 .66
1.8 59
1.5 .52
1.4 45
1e3 let
1.2 15
1.5 12
2.8 10
1.3 7.5
+90 6.3
.73 5.9
»59 5.4
« 66 4.8
+59 “.0
.81 4o
73 3.6
1.1 3.1
+ 66 4.0
1.2 3.6
2.6 —————
60,87 108473
1.96 3462
5.2 15
«59 .45
.02 +05
.03 +05
121 216

AC-FT 10,980
AC-FT 1,370



DES MOINES RIVER BASIN

05482170 BIG CEDAR CREEK NEAR VARINA, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECONDy WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

48

DAY oY NOV DEC JAN
1 4.9 26 15 3.2
2 6.1 22 15 3.0
3 5.0 21 14 2.9
4 4.0 22 11 2.8
5 4.0 21 6ok 2.7
3 S.7 20 5.2 2.7
7 6.3 19 4.5 2.7
8 6.1 18 4.0 2.6
9 9eb 19 5.2 2.6
10 16 19 6.2 2.7
11 17 17 T.2 2.7
12 16 16 7.0 2.8
13 13 16 5.8 2.8
14 12 16 4e2 2.8
15 11 16 3.6 3.0
16 17 20 3.0 3.1
17 148 22 3.2 3.3
18 236 22 3.5 3.5
19 170 21 3.7 3.6
20 118 20 3.5 3.7
21 91 19 3.3 3.8
22 3 18 3.4 3.9
23 61 17 3.6 3.8
24 50 16 3.8 3.7
25 «5 15 3.8 3.6
26 “0 16 3.9 3.5
27 37 16 3.8 3.7
28 32 16 3.8 3.8
29 31 13 3.7 4.0
30 29 16 3.5 4.0
31 27 ————— 3.3 4.0

TOTAL 1,341,5 549 170.9 101.0

MEAN 3.3 18.3 5.51 3.26

MAX 23¢ 24 15 40

MIN 4.0 13 3,0 246

CFSM - .23 .07 «06

N, 62 .26 .08 +05

AC-FT 2,660 1,090 339 200

CAL YR 1968 TOTAL 2,704.80 MEAN 7,39

WIR YR 1969 TOTAL 25,059.10 MEAN 68.7

OISCHARGE »

oAY ocT NDV OEC JAN
1 3.6 8.3 3.9 l.6
2 3.6 7.7 3.3 1.5
3 3.6 7.8 2.7 1.5
4 3.2 Te6 2.6 1.5
5 3.5 7.3 2.6 1.5
6 3.5 7.1 2.9 1.6
7 3.3 6.8 2.7 l.6
8 3,2 6.6 2.5 1.6
9 3,1 6.5 2.4 lok
10 3.1 6.6 2.3 l.6
11 2.9 6.6 2.3 l.6
12 3.6 6.6 2.2 le6
13 Sel 5.8 2.2 1.6
14 3.9 5.0 2.2 1.3
15 43 4.7 2.1 1.3
16 6.9 5.3 2.1 1.3
17 58 5.8 2.2 1.3
18 545 6.0 2.2 1.2
19 56 4,1 2.2 1.2
20 5.5 3.6 2.2 1.2
21 5.0 3.8 2.0

22 beb 4.0 2.0

23 4ot 441 2.0

24 ba5 43 1.9

25 bob 6e5 1.9

26 43 4.3 1.9

27 o0 3.7 1.8

28 ol 3.1 1.8

29 4.3 3.6 1.7

30 48 3.7 1.7

31 Beb  wmmoee 1.6

TOTAL 135.6 164.1 69.8

MEAN 437 S5.67 2.25

MAX 8.4 8.3 3.9

MIN 2.9 3.1 1.6

CFSH «05 «07 .03

IN, #06 «08 .03

AC-FT 269 325 138 91

CAL YR 1969 TOTAL 23,367.20 MEAN 64.0

WTR YR 1970 TOTAL 6,058.56 MEAN 16.6

FEB

W www
PRI
NN Ww e

POV Wwwww

1ONO ®=0O0O0 OQOOMMm«~

101, 7
3.63
6.2
3.0
.05
.05
202

MAX 236
MAX T48

IN CUBIC FEET PER SECOND,

333

MAX 748
MAX 466

MAR

JLRCRCRC AT SRt ST RU IR RV RU R R ]
SIS S8
sr000 COBEO®

soe

49720.4
152

560
S5e4
1.90
2.19
9,360

MIN O
MIN 2.6

MAR

21
20
“8
45
33

MIN 1.6
MIN .29

APR MAY
271 46
402 42
437 40
702 “0
523 38
450 70
398 a1
335 69
303 55
237 49
193 o4
166 39
140 37
121 34
138 33
155 33
178 118
145 lo8
109 85
92 73
76 75
65 115
56 102
51 86
50 73
47 65
58 58
61 51
55 46
51 43
—————— 4“1
65065 1+895
202 6l.1
102 118
7 33
2.53 .76
2482 .88

12,030 3,760

CFSM .09 IN
CFSM .86 IN

APR MAY
21 25
22 23
42 23
49 21

106 19
92 18
68 19
60 18
.7 17
42 16
39 40
36 136
40 664
b4 393
45 255
“2 174
36 121
34 91
38 71
6 62
4l 55
39 48
37 44
33 41
31 39
29 34
28 32
27 35
24 34
22 99

------ 106
1,258 24573
419 83.0

106 464
21 16
252 1.04

+58 1.20

2,500 5,100

CFSM ,80 N
CFSM .21 IN

685
468
341
342
329

6,515
151
685
22
1.89
2,10
84960

1.26
11.65

1+ 740

10.87
2482

Jut AUG sep
233 110 16
183 84 13
151 69 11
132 59 3.7
107 52 11

91 %5 10
110 38 19
178 3] 13
169 43 11
126 32 9.6
100 27 9.0
82 23 8.0

69 20 Tet

60 17 648

53 15 641

46 14 5.8

43 13 5.3

65 13 5.1

54 1 5.1

46 20 4.8

39 37 “.7

34 25 4.9

41 19 409

36 16 4.6

31 14 “n2
263 12 40l
748 11 4ol
476 9.7 3.8
322 8.5 3.6
219 7.5 3.5
152 [ ——

4,459 911.7 228.9
146 29.4 7,63
748 110 19

31 7.5 3.5
1.80 .37 .10
2.07 .62 .11

8,840 1,810 454

AC-FT 5,360
AC=FT 49,700

WATER YEAR DCTOBER 1969 TO SEPTEMBER 1970

Jub AUG SEP
10 1.5 «51
9.5 1.5 +58
9.2 1.2 .58
Te8 2.8 +65
7.3 407 .51
7.0 2.5 45
7.3 3.3 «39
7.0 5.2 .29
5.8 3.2 +58
5.2 2.5 1.3
5.0 1.9 .58
4.5 1.8 .39
4.5 1.5 .51
b.7 1.2 1.0
5.2 1.1 3.2
3.5 1.1 2.2
3.2 1.1 1.2
3.5 1e1 1.0
3.3 1.1 .73
3.0 +90 .65
2.6 .81 .51
2.5 81 45
2.4 .73 .58
2.2 .58 +90
2.1 +58 1.2
1.9 .65 2,1
2e4 »58 .65
2.2 +51 +51
3.5 .45 +43
2.5 »45 .45
1.8 51 mememe-

142.4 47.86 25.10
“.59 1.54 84

Lo 5.2 3.2
1.8 45 .29
206 .02 .0l
.07 .02 .01
282 95 50

AC-FT 46,350
AC-FT 12,020



DES MGINES RIVER BASIN

05482300 NORTH RACCOON RIVER NEAR SAC CITY,

IOWA

LOCATION.--Lat 42°20°28”, long 94°53'05”, 1n NEiNW} sec.24, T.87 N., R.36 W., Sac County, on right bank 15 ft .
downstream from bridge on county highway, 0.2 mile upstream from Indian Creek, 0.9 mile downstream from drain-
age ditch 73, and 5.6 miles (revised) south of Sac City.

DRAINAGE AREA.--713 sq m1.

PERIOD OF RECORD.--June 1958 to September 1970.

GAGE. - -Water-stage recorder.

Council).

Datum of gage 1s 1,144.60 ft above mean sea level (levels by Iowa Natural Resources

AVERAGE DISCHARGE.--12 years, 246 cfs (4.69 inches per year, 178,200 acre-ft per year); median of yearly mean
discharges, 190 cfs (3.6 inches per year, 138,000 acre-ft per year).

EXTREMES.

Date
June 12,

June 9,
June 16,

Wtr yr
66

--Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (2,000 cfs), water years 1966-70

Disch. G.H. Date

»

196

Time
1966 0600
1967 1300
1967 1600
Date
Sept.23, 1966
Jan. 10-12,
Jan. 8-10,

196

Period of record:
fs Jan. 25 to Feb. 5, 1859.
Flood of June 21, 1954, reached a stage of 15.61 ft, from floodmark (discharge, 7,000 cfs).

1.0 ¢

REMARKS. - -Records good except those for winter periods, which are poor.

1,860 9.49 June 25, 1968

3,230 12.06 Oct. 18, 1968
7,150 15.73 Mar. 26, 1969
Apr. 5, 1969

Time
1730

1800
2330
0600

Disch. G.H.
*

354 4.89
2,110 10.57
3,790 12.94

*5,370 14.65

Annual minimum daily discharge, water years

Discharge

5.2

7 4.9
8 2.5

Maximum discharge, 10,800 cfs Sept. 1, 1962

1970 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND,
DAY ocT Nov DEC JAN FEB MAR
1 1,700 2644 152 110 34 75
2 1,260 242 162 84 34 77
3 969 242 l64 58 34 78
4 782 220 160 90 34 58
5 695 216 147 128 33 b4
6 623 218 129 98 34 37
7 566 207 112 82 3¢ 58
8 502 200 144 90 120 81
9 432 188 114 90 350 85
10 388 194 103 90 750 89
11 350 194 171 85 342 90
12 323 207 248 80 216 91
13 317 206 250 76 174 88
14 299 183 214 T 112 79
15 283 187 180 66 B2 76
16 265 199 150 62 b4 17
17 256 166 140 58 50 78
18 250 170 148 54 58 82
19 260 174 150 50 62 84
20 “32 171 142 “7 65 81
21 588 168 136 45 66 79
22 574 165 127 3 66 93
23 518 154 127 41 67 70
24 432 153 128 40 68 72
25 390 153 88 38 69 83
26 354 158 50 37 103
27 323 100 76 37 162
28 305 70 120 36 245
29 289 92 156 35 539
30 287 140 150 3s 1,140
31 2Tl == 138 34 1,170
ToTAL 15,283 5,381 44476 1,990 34232 54264
MEAN 493 179 144 66.2 115 170
MAX 14700 244 250 128 150 1170
MIN 250 70 S0 34 33 37
CFSM 69 .25 .20 »09 16 .26
IN, .80 .28 .23 .10 W17 .27
AC-FT 30,310 10,670 8,880 3,950 6:410 104640
CAL YR 1965 TOTAL 139,353.0 MEAN 382 MAX 6,630 MIN 9.0
WTR YR 1966 TOTAL 65,177.0 MEAN 179 MAX 1,700 MIN S.2

Wtr yr Date
1969 Feb.
1970 Sept.

APR

1s110
772
535
442
381

315
217
250
229

235
254
291

260

242
235

8,977 6y
299
14110
170
.42
67

17,810 12,

CFSM .56
CFSM 425

Date

Jupe 7,
June 27,
July 28,

May 14,
1966-70

20-23, 1969
8, 13, 1970

MAY JUN
168 162
162 154
159 158
150 148
153 140
147 156
136 154
134 160
118 768
107 1,250
118 997
138 1,590
14 935
148 650
164 «89
158 «08
170 344
154 303
136 262
127 231
120 204
107 183
344 172
698 162
512 147
365

311

258

218

194

174

188 11,088
200 370
698 1+590

107 125
.28 52
.32 «58

270 214990

IN 7.27 AC~FT 276,400
IN 3,40 AC-FT 129,300

Time
1969 1400
1969 1330
1969 0130
1970 1330

WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

»10
3910

(gage height, 18.12 ft); minimum daily,

Water-quality records for the water

Disch. G.H.
2,430 10.69
4,850 13.93
3,780 12.72

*3,630 12.75

Discharge
42
9.5
year
AUG SEP
38 15
33 16
31 20
31 20
31 17
31 14
43 13
39 12
34 12
31 12
30 11
28 10
28 9.3
29 8.4
28 Be4
27 9.3
25 8.8
28 9.8
25 9.8
42 Bed
108 7.2
69 5.6
41 5e2
29 6.6
23 b6
21
18
17
17
16
1s
1,006 320.0

32.5 10,7

108 20
15 5¢2
.05 «02
«05 «02
2,000 635



50 DES MOINES RIVER BASIN
05482300 NORTH RACCOON RIVER NEAR SAC CITY, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967
DAY ocT NOV OEC JAN FEB MAR APR way SUN JoL AU6 SEP
1 9.0 9.0 8.2 5.6 10 12 25 13 43 424 38 12
] 9.0 8.2 8.9 5.4 9.5 19 24 13 46 356 35 12
3 6.6 8.0 9.4 5.2 9.1 20 51 13 37 305 33 12
4 8.0 8.5 9.6 5.2 B.6 20 46 13 33 274 31 13
B 6.6 10 10 5.2 8.4 19 36 13 374 249 31 13
6 7.0 12 10 5.2 8.0 19 30 14 995 226 34 12
7 7.5 13 10 5.0 8.4 18 26 13 600 204 30 11
8 7.0 13 9.0 5.0 8.9 22 24 13 892 188 108 10
9 7.0 12 8.2 5.0 9.3 26 24 10 2,670 183 158 10
10 6.2 12 7.0 4.9 9.3 30 23 12 2,950 207 98 10
11 5.4 1 7.8 4.9 8.5 33 21 71 24800 167 56 B.5
12 5.8 11 8.2 4.9 8.2 36 22 222 24410 144 42 8.5
13 5.8 11 8.6 5.1 9.1 37 26 116 1,690 130 36 34
14 8.2 13 9.0 5.3 10 37 28 70 3,310 117 31 37
15 25 14 9.3 5.5 11 37 33 50 44750 110 28 28
16 27 17 9.5 35 35 39 6,480 112 24 22
17 22 16 9.6 31 32 31 5,920 136 20 18
18 17 16 9.6 37 26 26 3,910 175 20 18
19 18 14 9.5 43 20 21 2,190 140 18 18
20 16 14 8.6 44 22 19 14520 112 18 20
21 14 14 7.2 46 24 17 1,080 95 17 18
22 13 14 6.4 42 23 16 796 83 19 14
23 12 13 7.0 69 22 13 615 74 17 12
24 12 14 7.2 74 20 12 652 67 14 12
25 10 14 6.2 64 17 11 685 62 14 11
26 9.0 5.8 74 19 10 575 57 17 12
27 10 5.6 50 19 10 477 53 16 12
28 10 5.6 37 18 13 717 49 15 11
29 10 5.6 32 16 18 680 «6 16 12
30 10 5.8 30 16 38 508 42 14 10
31 8.5 5.8 26 —--eme 39 ammeem 39 13 —-mmee
TOTAL 342.6  366.9 248.2  207.3 248.3 1,119 768 989  50,4D5 44626 1,061 451.0
MEAN 11.1 12.2 8.0l 6.69 B.B7 3641 25.6 31.9 14680 149 34,2 15.0
MaX 27 17 10 9.6 1 74 51 222 64480 424 158 37
MIN 5.4 7.2 5.6 4.9 6.8 12 16 10 33 39 13 8.5
CFSM .02 .02 .01 +009 .01 .05 .04 .04 2.36 .21 .05 .02
N, .02 .02 .01 .01 .0l .06 .04 .05 2.63 W24 .06 .02
AC-FT 680 728 492 411 493 2,220 1,520 1,960 99,980 9,180 2,100 895
CAL YR 1966 TOTAL 40,994.7  MEAN 112 MAX 1,590 MIN 5.2  CFSM .16 IN 2.14  AC-F} 81,310
WTR YR 1967 TOTAL 60,832.3 MEAN 167 MAX 6,480  MIN 4.9 CFSM ,23 IN 3.17  AC-FT 120,700
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
DAY ocT NOV DEC J&N FEB MAR APR May JUN JuL AUG SEP
1 12 22 12 4.9 17 9.6 16 42 37 92 28 32
2 13 25 13 4ety 17 11 15 38 31 65 25 26
3 1n 18 13 3.8 17 12 20 36 28 54 23 24
4 11 18 13 3.4 17 16 23 31 25 42 21 28
5 11 15 16 3.0 18 21 22 27 21 36 19 28
6 11 15 16 2.8 18 31 19 25 20 36 18 30
7 11 14 23 2.6 18 38 18 29 18 40 17 32
8 12 13 24 2.5 17 41 16 32 17 31 23 30
9 13 13 24 2.5 16 45 16 32 16 24 27 50
10 13 14 20 2.5 15 39 14 31 14 24 44 44
11 16 15 20 2.6 13 34 13 29 18 20 40 35
12 12 14 18 2.8 11 30 13 27 34 17 28 28
13 10 15 17 2.9 9.2 34 25 26 77 16 23 24
14 10 14 16 3.1 8.2 37 60 30 56 14 19 22
15 9.5 15 15 3.2 7.6 38 35 78 41 13 17 20
16 11 14 14 3.4 7.2 37 28 63 34 12 15 36
17 9.5 13 14 3.6 7.0 35 22 50 28 20 14 85
18 8.0 12 15 3.8 6.8 34 20 41 24 68 13 128
19 845 12 13 4.0 6.8 35 24 39 23 136 15 183
20 8.0 12 11 4.2 6.6 3z 35 35 20 150 16 188
21 9.0 12 10 4at 6.4 31 44 30 18 160 14 164
22 8.0 14 11 446 6ot 27 52 28 16 170 13 128
23 10 12 13 4.8 6.4 23 89 27 32 160 12 113
24 10 13 12 5.2 6.2 20 204 25 29 100 11 100
25 13 14 11 5.8 6.2 18 163 24 245 68 10 13
26 16 13 9.5 6.4 6.0 17 110 32 246 58 23 99
27 13 10 8.4 7.6 6.6 19 82 34 254 50 42 77
28 15 8.2 7.8 8.6 7.2 21 62 37 233 44 45 64
29 15 9.3 6.8 11 8.2 20 50 39 180 40 44 233
30 20 1 6.2 15 - 20 44 36 130 35 37 256
31 20 —--eem 5.5 17 18— 37 - 31 32 ——-me-
TOTAL 369.5  419.5 428.2 156.4 843.6 1,334 1,090 1,965 1,826 728 2,418
MEAN 11.9 14,0 13.8 5,05 10.8 27.2 44.5 35.2 65.5 58.9 23,5 80.6
MAX 20 25 24 17 18 45 204 78 254 170 45 254
MIN 8.0 8.2 5.5 2.5 6.0 9.6 13 24 14 12 10 20
CFSM .02 .02 .02 .007 .02 .04 .06 .05 .09 .08 .03 .11
N, .02 .02 .02 .008 .02 .04 .07 .06 .10 .10 .04 .13
AC-FT 733 832 849 310 621 1,670 24650 2,160 3,900 3,620 1,440 44800
CAL YR 1967: TOTAL 61,091.8 MEAN 167 MAX 61480 MIN 4.9 CFSM .23 IN 3.19 AC-F7 121,200
WTR YR 1968: TOTAL 11,891.2 MEAN 32,5  MAX 254 MIN 2.5 CESM .05 IN .62 AC-FT 23,590



DES MOINES RIVER BASIN 51

05482300 NORTH RACCOON RIVER NEAR SAC CITY, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TQO SEPTEMBER 1969

234 acy NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 214 318 169 70 47 90 2,200 «i10 350 2,090 1,020 133

2 173 287 174 70 46 88 2,420 400 330 1,660 809 154

3 145 267 174 67 45 86 2+860 470 302 1,340 655 129

4 122 260 160 67 44 84 44360 430 289 1,280 5642 116

S 13 255 106 67 44 82 59230 400 282 1,190 470 110

6 134 243 82 67 44 B2 44410 620 2712 971 414 114

7 163 231 72 68 44 81 3,770 728 1,700 908 378 184

8 178 218 64 68 43 80 3,320 660 1,500 14360 350 360

9 239 212 128 68 43 80 2,900 540 1,080 1,420 656 250
10 296 223 148 &9 43 79 2330 470 824 1,240 1,240 186
11 331 214 150 70 43 78 24420 420 947 986 788 167
12 289 194 150 71 43 78 1,500 394 1,460 798 492 146
13 248 192 112 71 43 17 1,250 366 14850 665 376 132
14 220 203 82 72 43 77 1.100 346 1,350 572 304 120
1s 200 242 lo0 72 43 7 1,090 320 1,030 496 258 111
le 243 287 116 72 43 17 1,140 310 845 442 229 103
17 1,010 308 126 70 43 82 1,430 500 745 438 212 95
18 24010 301 122 69 43 160 1,520 1,050 658 505 200 90
19 24000 213 112 67 43 330 1,200 857 585 535 202 82
20 1,600 237 104 65 42 700 971 800 492 452 192 RO
21 1,150 260 97 b6 42 1170 818 740 450 388 253 76
22 917 234 92 62 42 1,780 710 800 420 340 232 74
23 748 220 89 60 42 24480 600 833 1,770 351 178 76
24 640 204 86 58 43 2,900 540 762 29450 758 156 12
25 568 191 83 56 58 34200 500 670 24380 562 140 65
26 500 191 82 54 76 3,280 470 610 3,800 474 125 63
27 460 181 8o 52 96 3,470 460 560 42620 24720 118 I3
28 424 176 79 51 92 3,410 450 490 34960 3,500 112 62
29 384 167 76 50 2,660 440 450 3,120 2+830 104 ST
30 360 158 14 49 1,980 420 410 2,650 1,870 96 54
31 340 --m—e- 72 48 1,500 --—-- - 380  momme- 1,320 102 =-----
TOTAL 16,419 645947 34361 1,984 12363 30,398 52,4829 17,154 42,511 34,4461 11,403 34523
MEAN 530 232 108 64,0 48,7 981 1,761 553 1,417 1:112 368 117
MA X 2,010 318 174 72 96 34470 5,230 1,050 4,620 3,500 1+ 240 360
MIN 113 158 64 48 42 kas 420 310 272 340 96 54
CFSM $Ta »33 .15 09 .07 1.38 2447 .18 1.99 1.56 52 16
INe «86 +36 .18 J10 07 1.59 2.76 «89 2.22 1.80 «59 .18
AC-FT 324570 13,780 64670 34940 2+700 60,290 104,800 344020 84,320 68+350 224620 61990

CAL YR 1968 TOTAL 37,401.0 MEAN 102 MaX Zz,010 MIN 2.5 CFSM .14 IN 1.95 AC-FY T4,180
WTR YR 1969 7TOTAL 222,353.0 MEAN 609 MAX 5,230 MIN 42 CFSM .BS IN 11.60 AC-FT 441,000

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG sep
1 51 109 63 18 31 290 394 257 363 103 30 10
2 53 134 64 37 32 240 420 255 296 113 22 28
3 53 132 58 36 33 400 431 252 257 102 21 16
4 50 128 52 34 33 900 462 248 234 81 40 14
s 47 125 47 37 33 1,100 497 230 226 73 40 14
6 51 124 43 39 32 680 619 214 217 67 41 13
7 50 120 39 39 31 420 528 208 203 66 50 10
8 48 122 45 EL] 31 340 494 214 187 b6 50 9.5
9 45 118 38 37 30 240 427 208 176 61 a7 9.9
10 44 13 34 39 30 178 372 199 173 55 43 13
11 44 109 42 39 29 250 343 190 199 50 35 11
12 50 100 48 38 29 230 330 253 181 44 30 11
13 62 99 53 EL] 28 225 341 933 166 48 25 9.5
14 65 68 54 38 28 187 368 3,330 153 47 22 14
15 7 78 50 Eld 28 187 423 24600 143 86 19 24
16 83 110 46 36 28 199 442 1,750 162 68 19 30
17 102 118 45 36 28 190 420 14290 365 51 18 30
18 107 90 43 35 28 185 385 1,000 332 54 17 27
19 105 78 43 35 28 178 387 815 235 56 16 21
20 100 96 42 3s 28 173 442 661 205 46 17 18
21 98 90 42 34 28 166 477 572 189 39 15 15
22 89 92 40 33 40 162 438 492 166 34 15 14
23 83 87 38 33 66 168 409 434 149 30 14 14
24 78 82 38 33 180 162 368 405 143 27 13 16
25 78 87 38 32 350 343 354 385 131 25 13 17
26 78 76 38 31 423 339 352 125 26 12 19
27 73 65 38 30 326 310 321 113 264 12 19
28 73 52 38 30 255 294 306 103 30 12 21
29 72 45 L 29 264 270 330 96 34 1 18
30 T4 57 38 29 261 253 330 89 30 10 15
31 87  mmeme- 38 29 321 —m-mee 392 —---—- 34 949 mmmmmm
TOTAL 24164 2,904 1,373 1,084 2,332 94643 12,037 19,426 5,777 1,670 738.9 500.9
MEAN 69.8 96.8 44.3 35.0 83.3 311 401 627 193 53.9 23.8 16.7
MAX 107 134 64 39 410 1,100 619 3,330 365 113 50 30
MIN 44 45 34 29 28 162 253 190 89 24 9.9 9.5
CFSM .10 .14 .06 .05 .12 o4 .56 .88 .27 .08 .03 .02
N, .11 .15 .07 .06 .12 .50 .63 1.01 .30 .09 .04 .03
AC-FT 4,290 5,760 2,720 24150 44630 19,130 234880 38,530 11,460 3,310 1,470 994
CAL YR 1969 TOVAL 202,067.0 MEAN 554  MAX 5,230 MIN 34 CFSM .78 IN 10.54  AC-FT 400,800

WTR YR 1970 TOTAL 59,649.8 MEAN 163 MAX 3,330 MIN 9.5 CFSM .23 N 3,112 AC=FT 118,300



52 DES MOINES RIVER BASIN

05482500 NORTH RACCOON RIVER NEAR JEFFERSON, T0WA

LOCATION. ~--Lat 41°59'17", long 94°22'36", in SWiNWF sec.20, T.83 N,, R.30 W,, Greene County, on right bank § ft
downstream from bridge on State Highway 4 (formerly State Highway 17), 0.1 mile downstream from drainage
ditches 33 and 40, 1.9 miles south of Jefferson, and 4.2 miles upstream from Hardin Creek.

DRAINAGE AREA.--1,619 sq mi.

PERIOD OF RECORD, --March 1940 to September 1970.

Prior to April 1940, monthly discharge only, published in
WSP 1308,

Prior to October 1955, published as Raccoon River near Jefferson.

GAGE. --Water-stage recorder, Datum of gage is 967.09 ft above mean sea level. Prior to Apr. 22, 1546, non-
recording gage at site 4 miles upstream at different datum. Apr. 22 to June 25, 1946, nonrecording gage;
June 26, 1946, to Sept. 30, 1955, water-stage recorder; Oct., 1, 1955 to Apr. 30, 1958, nonrecording gage at
present site and datum.

AVERAGE DISCHARGE.--30 years, 616 cfs (5.17 inches per year, 446,300 acre-ft per year); median of yearly mean
discharges, 490 cfs (4.1 inches per year, 355,000 acre-ft per year).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (4,000 cfs), water years 1966-70

Date Time Disch, G.H. Date Time  Disch. G.H. Date Time  Disch. G.H,
June 12, 1966 0430 *7,980 14.11 June 26, 1968 1115 *2,620 9.05 July 10, 1969 1345 7,410 13.72
June 28, 1966 1800 4,620 11.47 July 30, 1969 2100 5,220 12.16
Oct. 19, 1968 2400 4,160 11.06
June 11, 1967 0300 *10,400 15.61 Mar. 26, 1969 0545 *10,800 15.85 May 16, 1970 - *4,690 all.64
June 19, 1967 0800 10,400 15.61 Apr. 7, 1969 0800 8,500 14.46
June 24, 1967 2330 5,200 12.04 Apr. 19, 1969 0715 4,200 11.06
June 28, 1967 0800 4,900 11.75 June 30, 1969 1515 6,110 12.88
a From floodmark.
Annual minimum daily discharge, water years 1966-70
Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.23, 1966 32 1969 Feb. 22-24, 1969 138
1967 Jan. 11-12, Feb. 16, 1967 21 1970 Sept.13, 1970 37
1968 Jan. 9-10, 1968 15
Period of record: Maximum discharge, 29,100 cfs June 23, 1947 (gage height, 22.3 ft); minimum daily,
0.6 cfs Oct, 5, 1956.
REMARKS. --Records good except those for winter periods, which are poor. Water-quality records for the water
years 1969-70 are published in reports of the Geological Survey.
COOPERATION. --Twenty-six discharge measurements furnished by Corps of Engineers.
REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1508: 1940(M), 1950-51.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTDBER 1965 TO SEPTEMBER 1966
DAY ocr NDV DEC JAN FEB MAR APR mMay JUN Jut AUG SEP
1 5,090 728 340 454 130 240 2,230 an 588 1,070 136 56
2 49320 682 370 435 130 256 2,010 366 624 818 127 54
3 34350 660 388 3B1 130 268 141640 356 642 664 1 51
% 2,560 638 374 326 130 256 1,300 346 607 568 106 49
5 2,090 607 399 352 130 190 1,120 336 56B 508 99 48
& 1,780 584 370 284 134 110 990 326 534 458 94 %8
? 1,580 580 326 190 138 200 885 326 519 410 120 4“8
8 1,400 561 333 290 202 240 ele 314 534 370 113 45
9 1,260 538 339 330 260 248 754 308 584 356 106 L4
10 1,140 515 352 340 500 248 705 296 2,290 326 96 “2
11 4020 511 370 325 750 265 656 308 3,580 299 88 0
12 905 538 420 305 1,350 273 624 339 7,030 270 B2 39
13 831 534 549 290 721 268 615 342 54120 259 78 38
14 795 519 620 270 534 2648 633 352 4y260 242 75 39
15 764 496 576 246 458 231 660 383 3,110 231 73 39
16 736 481 485 226 250 221 633 384 24410 226 70 37
17 696 473 473 208 150 224 611 @17 1,990 221 73 36
18 664 454 470 192 180 226 584 496 14630 203 80 36
19 656 435 481 182 194 221 565 515 1,420 184 69 35
20 736 4«39 492 178 202 234 538 470 14210 171 70 34
21 995 4«35 “66 170 248 511 4«35 1,040 155 78 33
22 1,400 432 451 164 270 489 399 905 149 es 33
23 14440 417 439 156 346 473 «32 795 144 136 32
24 1,310 399 4264 152 2B7 466 1,380 705 140 129 33
25 1,160 388 392 150 284 458 2,250 633 136 109 33
26 1,040 392 342 146 435 447 1,830 607 133 91
27 955 386 200 140 568 413 1,320 578 133 81
2B 885 289 234 138 710 406 1,070 34830 131 T4
29 826 194 440 134 990 392 885 25400 129 69
30 790 262 550 132 19490 388 764 142 L1}
31 768 ———— 566 130 2,160 - - 664 - 140 60
TDTAL 43,942 144565 13,011 Tv4lé B¢375 12,455 23,014 18,766 52,193 94386 24845
MEAN 1,417 486 420 239 299 402 767 605 14740 303 91.8
MAX 5,090 T28 620 4564 14350 24160 24230 24250 7,030 1,070 136
MIN 656 194 200 130 130 110 3B8 296 519 129 60
CFSH +88 30 26 .15 .18 .25 o7 37 1.07 .19 06
IN. 1.01 «33 #30 17 .19 .29 #53 43 1.20 022 .07
AC=FT BT+160 28,890 25,810 14,710 16,610 24,700 454650 37,220 103,500 18,620 5,640
CAL YR 1965 TODTAL 332,854 MEAN 912 MAX 9,320 MIN 22 CFSM .56 IN 7.65 AC~FT 6604200
WTR YR 1966 TDTAL 207,160 MEAN 568 MAX 7,030 MIN 32 CFSM .35 IN 4.76 AC-FT 410,900



DES MOINES RIVER BASIN 53

05482500 NORTH RACCOON RIVER NEAR JEFFERSON, IOWA--Continued

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY ocT NOV DEC JAN FEB- »  MAR APR mAY JuN JuL AUG SEP
1 36 41 27 26 30 41 94 45 52 2,000 169 69

2 34 41 32 25 10 42 96 42 59 1,580 155 65

3 33 40 34 24 29 42 80 42 56 1,300 166 59

4 31 41 35 23 27 41 87 40 54 1,100 133 52

5 33 39 26 23 26 40 73 40 156 950 133 52

3 34 %0 a7 23 25 39 8l 40 735 B26 131 56

7 32 %0 3 23 27 37 74 39 2,290 741 127 54

8 31 41 38 23 29 45 69 37 2,550 692 131 54

9 30 “2 36 22 28 52 66 36 3,480 651 239 53
10 28 %0 29 2z 28 62 62 37 7,760 818 611 51
11 28 37 31 21 26 70 60 39 9,720 782 466 50
12 30 36 33 21 25 76 65 39 8,100 646 320 55
13 30 39 35 22 27 82 78 52 74380 557 262 90
14 31 ©3 37 23 31 84 75 152 7,830 489 213 108
15 33 62 39 24 33 86 66 155 6,400 439 189 106
16 37 43 40 24 21 80 66 118 7,060 395 164 99
17 %0 43 %0 25 24 62 66 94 8,280 648 149 88
18 47 43 «0 23 26 47 62 78 9,140 974 131 82
19 52 43 %0 24 29 78 61 68 10,100 728 122 75
20 51 44 39 25 31 122 66 60 8,180 611 115 75
21 49 44 33 26 33 126 66 50 49640 500 113 81
22 46 43 28 28 31 104 61 43 3,050 428 106 80
23 44 43 31 30 30 104 60 38 21440 359 106 70
24 44 43 32 35 28 113 59 36 3,700 323 101 66
25 45 44 27 32 27 126 59 34 3,740 293 11 58
26 44 45 25 33 133 62 31 2,590 270 106 58
27 %2 %4 23 34 140 60 34 2,480 245 91 53
28 42 40 23 33 144 54 38 49270 224 85 52
29 41 36 24 32 127 52 38 3,080 206 82 51
30 41 3z 26 31 109 49 50 2,540 189 75 50
31 41 mmemee 21 31 9% ——mem - 50  -~———- 177 73 mmmeee
TOTAL 11180 1,232 1,015 B11 798 2,548 2,027 1,695 131,908 20,141 5,151 2,012
MEAN 38.1 41.1 32,7 26.2 28.5 82.2 67.6 5447 4,397 650 166 67.1
MAX 52 45 40 35 35 144 96 155 10,100 2,000 611 108
MIN 28 32 23 21 21 37 49 31 52 177 73 50
CESM .02 .03 .02 .02 .02 .05 .04 .03 2.72 -40 .10 .04
IN. .03 .03 .02 .02 .02 .06 .05 .06 3.03 J4b .12 .05
AC-FT 24340 2,440 2,010 1,610 1,580 5,050 49020 3,360 261,600 39,950 10,220 3,990

CAL YR 1966 TOTAL 139,069 MEAN 381 MAX 7,030 MIN 23 CFSM .24 IN 3.20 AC-FT 275,800
WTR YR 1967 TOTAL 170,518 MEAN 467 MAX 10,100 MIN 21 CFSM .29 IN 3,92 AC-FT 338,200

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DAY ocr NOV DEC JAN FEB MaR PR MAy Jun JuL AUG SEP
1 49 61 48 25 68 36 61 203 115 970 88 111

2 49 61 50 2z 68 41 65 189 109 713 82 106

3 48 60 S0 19 66 49 70 171 102 551 78 105

4 46 60 53 18 66 56 66 158 91 456 73 147

5 45 60 54 17 70 62 &9 138 a7 380 70 120

6 45 60 62 16 T4 70 69 126 82 326 68 118

7 “8 60 64 16 66 BS 68 131 77 286 a7 111

8 50 58 61 16 64 102 &6 126 71 255 147 101

9 50 57 66 15 62 17 62 122 68 232 160 96
10 50 57 62 15 56 108 59 118 b4 203 127 91
11 49 57 56 16 46 91 s7 117 b4 180 104 94
12 49 57 56 17 40 80 56 113 66 161 96 98
13 50 56 56 18 35 91 58 111 T4 144 90 93
14 50 56 52 20 31 101 60 117 85 131 75 az
15 50 56 47 22 31 99 61 104 136 118 T1 78
16 50 56 43 23 30 96 68 113 196 104 64 78
17 49 57 48 24 30 97 75 120 135 113 60 90
18 49 57 54 26 29 96 84 122 111 208 59 140
19 48 58 54 27 29 91 78 115 94 203 57 262
20 48 56 52 29 28 88 84 106 82 196 56 245
21 48 57 43 30 28 88 85 102 74 208 52 276
22 47 56 50 33 27 81 88 102 68 208 49 276
23 %7 56 54 35 27 81 211 101 66 203 47 251
24 47 55 48 37 26 75 356 96 102 198 67 229
25 47 55 44 40 26 14 576 94 745 186 52 229
26 47 s2 40 41 26 71 527 108 2,470 162 101 231
27 48 39 36 45 28 71 413 108 24290 136 153 221
28 50 32 34 52 29 7L 342 I 1,770 127 169 198
29 53 39 31 68 66 270 113 1,630 17 129 201
30 57 45 29 68 62 230 111 14400 102 115 411
31 59  mm-moe 27 6B memmme 62 —emmes ML emomee 96 109 =m-oes
TOTAL 1,522 1,646 1,524 918 1,237 2,458 41434 3,777 12,526 7,669 24755 49869
MEAN 49.1 54.9 49.2 29.6 4247 79.3 148 122 417 267 88.9 162
MAX 59 61 66 68 74 117 576 203 2,470 370 169 411
MIN 45 32 27 15 26 36 56 94 64 94 47 78
CESM .03 <03 <03 .02 .03 .05 209 .08 .26 .15 .05 .10
IN. .03 .04 <04 .02 .03 .06 .10 .09 .29 .18 .06 .11
AC-FT 3,020 3,260 3,020 1,820 24450 4,880 8,790 74490 244840 15,210 54460 9,660

CAL YR 1967 TOTAL 171,783 MEAN 471 MAX 10,100 MIN 21 CFSM .29 IN 3.95 AC=FT 340,700
WIR YR 1968 TOTAL 45,333 MEAN 124 MAX 2,470 MIN 15 CFSM .08 IN 1.04 AC-FT 88,920



54 DES MOINES RIVER BASIN
05482500 NORTH RACCOON RIVER NEAR JEFFERSON, 1OWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1968 TD SEPTEMBER 1969
DAY ocrt NOV DEC JAN FEB MAR APR MAY JUN Jur AUG
1 182 B70 519 218 162 250 44670 1+160 735 5+170 2.880
2 615 807 516 212 160 238 44200 1,110 698 3,920 2,200
3 «89 754 511 210 158 226 %2770 1,330 647 3,230 1,790
“ 389 Tle “B1 208 156 216 59430 1,270 602 3,320 1,520
S 337 688 345 202 152 210 7,060 1,150 567 21840 1,310
6 332 668 266 202 152 210 B8y140 1+760 542 ?2v620 1y 140
7 357 632 220 202 152 210 81440 1,540 524 24600 990
8 46l 598 200 202 152 210 T.830 14570 1,790 3,590 R6S
9 6864 574 330 204 152 208 64580 1,560 3,750 5,740 860
10 1,370 571 400 204 152 208 54620 1,380 25990 74250 808
11 1,460 566 465 202 150 202 43660 1s210 24250 54750 1,530
12 1,170 538 75 206 148 198 3,670 1,120 24300 34610 1,390
13 14010 518 350 206 148 196 2+940 1,020 2+980 21690 1,020
14 858 515 222 206 146 192 24510 950 3,580 2,170 B20
15 760 5719 320 208 146 190 24330 917 3,150 14770 692
16 758 800 380 216 laa 188 2,400 R62 24350 1,530 603
17 119650 976 385 222 164 250 2,760 LTS 1,910 14430 546
18 2,820 986 390 222 144 540 3,670 R56 1,650 1,500 500
19 3+900 930 “30 212 142 1,200 4,090 1,370 14450 14670 EX-1-3
20 4,060 851 3715 210 142 2,600 3,210 1,500 14270 14550 ~39
21 39420 784 340 208 140 3,900 2+530 1,350 1,110 1,330 432
22 2,620 761 315 202 138 54400 24110 11240 1,010 11160 439
23 2+100 7564 285 198 138 6+890 1,780 1,200 1,070 1.580 473
26 1,750 711 270 190 138 84,790 1,570 19340 1,920 1+410 “37
25 1.510 674 262 184 178 10,400 1:450 1330 24960 11390 392
26 1+370 b6l 256 178 268 10,400 1,370 1,220 3,030 14550 369
217 14240 619 252 176 95500 1.330 1e110 3,480 1,830 344
28 1,130 586 250 172 8+980 1.270 1,020 45290 29950 323
29 1,050 559 248 170 By340 1,240 935 5,160 44400 304
30 979 536 240 168 Ty170 826 5,100 279
31 924 —m———— 228 166 5,870 - 765 = 44420 276
TOTAL 42,335 204760 10,522 64186 4522 93,582 110,650 364815 654755 91:070 26,437
MEAN 1,366 692 339 200 162 3,019 3,688 1,188 2,192 24938 853
HAX 4,060 986 519 222 268 104400 84640 14760 5,990 7,250 24880
MIN 332 515 200 166 138 188 1,220 165 524 14160 276
CFSM 84 .43 .21 .12 .10 1.86 2428 o713 1.35 1.81 53
ING .97 48 24 W4 .10 2.15 2454 85 1.51 2.09 61
AC-FT 83,970 41,180 20,870 124270 8,970 185,600 219,500 73,020 130,400 180,600 521440
CAL YR 1968 TOTAL 114,258 MEAN 312 MAX 4,060 MIN 15 CFSM .19 IN 2,63 AC-FT 2264600
WTR YR 1969 TOTAL 516,818 MEAN 1,416 MAX 10,400 MIN 138 CFSM .87 IN 11.88 AC~FT 1,025,000

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 155 225 168 110 S0 430 869 582 8ls 270 Q1
2 153 269 174 108 N 415 925 570 BD4 254 &8
3 149 268 177 106 91 4«10 973 5647 696 256 89
4 144 281 161 104 90 700 913 528 628 261 112
5 163 278 150 102 B8 1,450 937 518 572 239 145
6 164 274 136 100 88 1,630 915 496 539 219 162
7 145 265 126 98 86 1,300 1,050 471 516 202 151
8 140 256 110 96 88 1,040 1,010 450 482 190 140
9 139 252 106 94 92 910 941 441 4h4 181 156
10 138 246 126 90 Qa5 696 883 438 413 7L 161
11 135 244 140 88 100 549 805 “24 434 164 150
12 138 237 150 86 102 682 170 «07 454 155 l4a
13 153 232 158 84 104 682 759 656 518 145 130
14 mn 212 160 82 104 547 134 24660 L4 136 117
15 180 188 160 79 106 ©76 741 3,870 19 136 106
16 186 202 160 78 12 452 793 41540 406 148 96
17 206 210 156 75 114 460 832 3,580 439 156 92
18 2644 214 152 13 11e 458 8217 24480 746 152 B8
19 262 195 148 T2 116 455 Bl4 1,9%0 778 141 B4
20 260 158 154 70 1ta 456 798 1,660 640 13¢ 75
21 253 168 166 69 110 “42 806 14430 817 123 72
22 239 180 132 69 104 “36 843 1,270 122 115 70
23 226 190 120 68 150 459 825 1,170 573 102 66
264 215 196 104 70 226 485 795 1,060 493 95 62
25 207 192 96 71 192 596 46 973 432 B8 60
26 200 186 106 T4 1,080 706 896 392 RS 56
27 194 185 108 7 1,430 700 B38 363 82 54
28 150 130 110 80 1,190 662 113 339 83 51
29 185 140 110 82 1,010 624 730 314 B5 50
30 188 156 112 85 910 590 710 290 94 47
31 209 mmemme 112 88 868 ————— 146 ————— 103 Ll
TOTAL 59691 64409 49222 2,628 34845 23,106 244586 37,504 15,941 4,770 3,009
MEAN 184 214 136 B4.8 137 T4 820 1+210 531 154 97.1
MAX 262 281 177 110 450 1,630 1,050 445640 817 270 162
MIN 135 130 96 68 8& 410 590 407 290 82 44
CFSM o11 #13 .08 +05 «08 <46 51 +15 «33 10 06
IN. o13 15 .10 .06 09 53 W56 +«86 37 o1l .07
AC~FT 11,290 12,710 B8y370 5y210 7,630 45,830 48,770 764390 31,620 94460 5,870
CAL YR 1969 TDTAL 459,523 MEAN 1,259 MAX 10,400 MIN 96 CFSM .78 IN 10.56 AC-FT 911,500
WTR YR 1970 TOTAL 133,127 MEAN 365 MAX 44540 MIN 37 CFSM .23 IN 3,06 AC~FT 264,100

SEP

319
348
340
325
295

286
281
299
37
544

471
408
346
315
285

257
262
224
212
203

192
186
184
181
176

171
166
165
165
161

8y184
273
S44
161
17
.19
164230



DES MOINES RIVER BASIN 55

05483000 EAST FORK HARDIN CREEK NEAR CHURDAN, IOWA
LOCATION.--Lat 42°06'27", long 94°22'12", in SE}SW} sec.S, T.84 N., R.30 W., Greene County, on left bank 35 ft
upstream from bridge on county highway E26, 1.6 miles upstream from small left-bank tributary, 4.4 miles
upstream from mouth, and 6,5 miles southeast of Churdan.
DRAINAGE AREA,--24.0 sq mi.
PERIOD OF RECORD.--July 1952 to September 1970.
GAGE.--Water-stage recorder. Datum of gage is 1,050.90 £t above mean sea level.

AVERAGE DISCHARGE.--18 years, B.,03 cfs (4.54 inches per year, 5,820 acre-ft per year); median of yearly mean dis-
charges, 6.8 cfs (3.B inches per year, 4,900 acre-ft per year).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (150 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time  Disch. G.H. Date Time  Disch. G.H.
June 12, 1966 0900 *367 8.32 June 24, 1967 0900 193 5.80 Mar. 24, 1969 0430 248 6.34
June 27, 1966 2400 189 6.27 June 27, 1967 2100 256 6.70 May 5, 1969 2330 215 5.97
June 29, 1969 1400 201 6.34
June 9, 1967 0600 235 6.40 June 25, 1968 0830 *77 4.13 July 9, 1969 0600 *306 7.46
June 13, 1967 0230 *265 6.83 July 26, 1963 2400 211 6.46
June 16, 1967 0300 179 5.57 Oct. 17, 1968 0530 191 6.15
June 19, 1967 1000 157 5.21 Mar. 19, 1969 2300 297 6.83 May 14, 1970 0400 *70 3.89
Annual minimum daily discharge, water years 1966-70
Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.12-15, 17-29, 1966 0 1969 Sept.24-30, 1969 .46
igg; Mang days g 1970 Aug. 31, Sept.1-3, 7-9, 13, 1970 .01
0.

Period of record: Maximum discharge, 413 cfs May 5, 1960 (gage height, 8.92 ft), from rating curve
extended above 270 cfs; no flow at times most years,

REMARKS,-~Records good except those for winter periods, no gage-height record, or those below 2.0 cfs, which are
poor, Small diversion for irrigation above station. Water-quality records for the water years 1966-70 are
published in reports of the Geological Survey.

REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1708: 1954-55, 1957(M).

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP

1 50 7.7 45 4.5 2.1 1.6 15 4.5 9.1 25 1.0 .10

2 35 7.9 3.9 9.9 2.1 1.8 13 4.7 36 22 .90 .10

3 28 7.2 3.9 12 2.1 1.9 1 4.3 32 20 .80 .10

o 26 6.5 3.9 11 2.1 1.6 10 6.7 23 18 .80 .10

H 21 7.2 3.9 11 2.2 1.4 10 45 18 16 .90 .10

6 19 6.7 3.3 10 2.5 1.3 9.6 41 15 14 .80 .10

7 34 6.5 3.5 8.6 3.5 1.6 8.6 4.7 16 12 1.2 .10

8 14 6.3 3.3 6.8 9.6 1.7 7.9 3.9 12 13 .70 .10

9 12 6.0 3.1 7.2 7.8 2.0 747 3.3 20 11 .50 .10

10 11 6.3 3.3 T 5.6 2.2 7.9 3.7 25 10 .60 .10

11 10 6.3 749 7.4 4.5 2.2 7.9 449 55 9.1 «40 .10
12 10 7.2 8.6 7.7 4.5 1.9 7.9 5.2 272 7.9 “40 0
13 9.6 6.3 7.7 6.7 3.5 1.9 7.7 6.3 194 7.2 .40 0
14 9.4 6.0 7.2 6,5 3.2 2.2 7.2 6.7 139 6.3 .60 o
15 8.4 7.2 6.7 6.0 2.6 2.4 6.9 7.9 116 5.6 .30 0

16 8.6 5.6 6.3 4.5 1o4 2.5 6.9 8.6 90 5.4 .20 .10
17 8.1 “e9 5.8 2.9 1.6 3.1 6.9 28 70 4.9 .30 0
18 7.9 5.8 5.4 3.3 1.7 2.9 6.5 19 53 4.7 .30 0
19 8.1 5.6 5.8 3.4 1.7 2.9 6.7 15 42 401 .20 0
20 11 5.4 St 3.5 1.7 3.7 5.4 13 30 3.5 .30 0
21 14 5.4 607 5.6 11 25 3.1 30 [
22 16 4.9 3.9 5.4 11 21 2.9 .30 0
23 14 4.5 3.0 5.8 40 17 2.7 .20 0
24 12 5.2 15 5.4 34 18 2.4 .20 0
25 11 4.7 15 5.6 26 16 1.8 .10 0
26 10 5.6 21 5.6 20 12 1.9 .10 0
27 9.9 4al 22 5.4 16 26 1.8 .10 0
28 5.1 3.3 22 4.5 13 123 les .10 0
29 9.1 3.7 25 4.9 11 52 1.6 <20 °

30 8.9 3.9 22 4.5 10 32 1.6 .10 .10

31 T mmemme 20 ————— 9eb  mmm——e 1.2 D10 —mmeee

TOTAL 443.6 173.9 220.4 2:246 356.6 1,601.1 261.9 12.90 1.30

HEAN 1443 5.80 7.11 7042 1.5 53.6 7.80 .62 L0643

HAX 50 7.9 25 15 %0 272 25 1.2 .10

MIN 7.7 3.3 1.3 4.5 3.3 9.1 1.2 .10 0

CFSH .50 .26 .30 .31 .48 2.23 33 .02 .002

N .69 .27 .34 .35 .55 2.48 .37 .02 .002

AC-FT 860 345 437 462 701 3,180 480 26 2.6

CAL YR 1965 TOTAL 44+571.50 MEAN 12.5 MAX 173 MIN O CFSM .52 IN 7.09 AC-FT 9,070
WTR YR 1966 TOTAL 3,681.20 MEAN 10.1 MAX 272 MIN O LFS5M .42 IN 5.7 AC-FT 7,300



DES MOINES RIVER BASIN

05483000 EAST FORK HARDIN CREEK NEAR CHURDAN, IOWA--Continued

56
DISCHARGE, IN CUBIC FEET PER

DAY ocy NOV DEC JAN

1 -08 <02 ] 0

2 -06 0 o

3 Nk ] 0 0

& 24 o 0 ]

5 ] .04 ] ]

3 [] «06 02 [}

7 [ »10 [} [

8 0 ol4 ] 0

o [ .20 [ Q

i0 3 *7 ] ]

| ] .23 [ 0

1 0 olb #02 [}

13 ¢ .20 »02 [}

14 ¢ .23 .02 [}

15 o8 23 ' ]

16 .08 .23 «02 o

17 04 .17 .02 0o

8 «04 .12 <02 [

19 .08 «08 02 o

20 .08 «08 »01 .01
21 <08 .07 [ <02
22 +06 +07 Q «02
23 <04 07 0 +02
24 04 «07 [ «02
25 «04 .07 ] .02
26 +02 «07 © [

27 02 «06 [ 0

28 02 +04 0 [

29 «02 «02 [ ]

30 02 «01 [ 0

31 202  —mmeee [ ]
TOTAL 1,00 2.99 19 el1
MEAN »032 «10 -006 »004
MAX 08 »23 .02 .02
MIN [] 1] 0
CFSM <001 «00& +0003 -0002 .
M. »001 »004 1]
AC-FT 2,0 5.9 ok o2
LAL YR 196¢ TOTAL 2,910.18  MEAN 7.97 MAX
WTR YR 1967 TOTAL 3,384.38  MEAN 9.27 MAX

NOTE.--No gage-height record Dec. 10 to Jan.

OISCHARGE, IN CUBIC FEET PER

DAY ocT NOY DEC JAN

1 202 el2 «02 «01

2 «02 «10 .02 «01

3 +03 .10 «02 «01

4 04 «05 «04 01

5 «05 +04 »05 ]

6 «05 «04 +05 0

7 .07 .03 +08 a

8 -10 .02 .12 ©

9 +08 +03 .25 0

10 +05 «03 »25 o

11 04 04 .18 ]

12 0% .03 12 o

13 -05 .03 «09 [

14 +04 02 .07 [

15 «D4 .02 08 Q

16 .03 «02 «07 0

17 +02 «03 -07 .02
18 .02 .03 -05 »03
19 #02 .03 »06 .03
20 «02 +04 .07 .03
21 #02 .03 «07 #03
22 .02 .02 »06 .03
23 .02 .02 +05 .02
24 <02 .03 +04 .01
25 02 +03 »04

26 <02 <03 ]

27 #03 .03 0

28 «02 .02 .02
29 «04 «02 <06
30 07 «02 ol4
31 <08 +01 .28
TOTAL 119 1.03 2.15 « 74
MEAN 038 +034 <069 +024
MAX .10 .12 .25 .28
MIN =02 0 »01 0
CFSM 002 .001 +003 .001
IN. .001 +001 +003 +001
AC-FT 2ot 2.0 4.3 1.5
CAL YR 1967 TOTAL 3,384,57 MEAN 9.27 MAX
WTR YR 1968 TOTAL 500.34 MEAN 1.37 MAX

SECOND, WATER YEAR OCTOBER 1966 YO SEPTEMBER 1967
FEB MAR APR MAY JUN Jut AUG
o o 8.0 9B o 62 .70
[} -05 2.8 +53 o 42 68
o +02 leé .10 [ 28 59
0 D2 el +10 «01 19 48
4] +02 5.6 04 69 15 .53
o 02 3.5 04 24 13 48
o .02 let 043 160 12 48
4 -18 .98 12 171 11 «90
Q .22 98 02 196 11 <59
o .27 .98 186 9.9 .48
o .23 .64 .10 132 8.6 43
o +20 48 08 183 8,1 43
«04 .17 64 04 188 7.2 .43
04 .17 2.4 04 136 6.9 43
#02 16 5.3 02 93 6.5 .43
[} .16 3.9 0 150 6.3 o34
o .15 les o ;13 5.4 +30
o ol4 .20 o 54 4e9 59
[} .14 12 [ 107 445 *38
o ol .26 0 71 43 36
[] +35 1.0 o 39 4.1 «38
o +83 77 o 27 3.3 43
o 70 +90 [ 20 2.5 .34
o - b4 .83 o 140 2.0 o34
o +53 70 o 123 1.9 «30
[ 1.2 1ot o T4 1.8 50
[+] 5.3 le4 0 97 1.6 «53
[} 6.5 1.0 o 195 1.2 .43
7.2 76 © 144 1.2 »38
6.1 +99 o 96 90 <38
6.7 ———— 04  ——mee 90 .38
.10 38,53 54.83 2.68 2,961.01 305.00 14,40
+00% 1.24 1.83 .087 98.7 9.84 <46
04 7.2 8.0 .98 196 62 +90
o o .12 0 o 90 «30
0002 +05 .08 «004 4,11 sl 02
o +06 .08 «004 4.59 47 02
.2 16 109 5.3 54870 605 29
272 MIN © CFSM .33 IN 4,51 AC-FY 5,770
196 MIN O CFSM .39 IN 5,25 AC-FT 6.710
10, Feb, 1 to Mar. 2.
SECONDs' WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
FE8 M&R APR MAY JUN JuL AUG
»30 o .10 3.1 2.1 10 35
«30 +08 2.8 2.0 6.8 25
v31 «01 25 2,5 2.0 5¢2 .25
+31 .20 <68 2.1 1.9 4ab «30
#32 -50 .21 2.0 1.8 3.7 »30
«32 1.1 .15 2.0 1.7 3.1 .25
«30 1.2 .25 2.0 1.5 3.0 1.0
27 1.0 #30 1.8 1.5 2.5 6.1
.21 1.1 +08 1.5 l.4 2.0 2.8
.17 1.0 .07 1.4 le4 1.8 1.3
.12 »86 .08 1.7 l.4 1.8 91
.08 +70 .07 1.5 1.1 1.7 68
«06 <64 +08 1.5 1.1 1.5 50
+03 +62 +35 1.8 1.2 1.3 «35
«02 «60 .15 1.5 «91 1.1 «30
«01 60 <08 1.5 .91 1.1 .25
.01 .66 07 1.4 1.0 1.7 .21
.01 91 h2 1.7 «91 1.4 .21
.01 1.3 «35 1.3 .91 1.1 .21
«01 63 2.5 1.2 68 1.1 .15
«60 1.3 143 1 .91 .12
25 1.2 le4 59 79 08
42 32 1.3 5.8 .79 .12
+35 17 1.1 20 +68 1.3
+18 9.7 1.2 57 59 50
+15 2.1 27 +59 .42
54 2.5 22 .68 42
oS54 2.7 12 «50 .25
.25 2.5 17 b2 .21
<30 2:4 15 b2 .21
.18 2e4 ————— 42 .25
3.19 17.39 92,42 57.2 204,49 63,29 20.55
.11 56 3.08 1.85 682 2.04 <66
.32 1.3 32 3.1 57 10 6.1
o o <07 1.1 »59 a2 +08
«005 «02 013 .08 .28 09 .03
+004 «03 .14 «09 32 10 .03
6.3 34 183 113 406 126 41
196 MIN © CFSM .39 IN 5.25 AC-FT 6,710
57 MIN 0O CFSM .06 IN .78 AC-FT 992

.12
.08

.25

59

+50

.42

b2
T.9

36.70
1.22

.12
-05
«06

3



DES MOINES RIVER BASIN

57
05483000 EAST FORK HARDIN CREEX NEAR CHURDAN, IOWA--Continued
OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocy NOV DEC JAN FEB MAR aAPR MAY JUN JuL AUG SEP
1 7.7 14 10 3.4 2.0 5.1 “2 13 10 55 19 1.2
2 5.2 13 9.4 3.4 2.0 4.6 37 12 9.3 38 16 «B8
3 3.5 13 8.3 3.4 1.9 4ot 36 15 Be7 40 14 .88
“ 3.1 13 9.4 3.4 1.9 4.3 60 15 Be4 41 12 «88
5 3.1 12 7.5 3.5 1.9 42 56 29 8.0 28 10 .78
6 4ol 11 6.9 3.6 1.9 4.3 45 150 7.6 57 9.3 .78
7 6.5 10 bote 3.6 1.9 3.8 38 8% T4 93 7.8 88
8 6.8 10 6.1 3.5 1.7 4.0 30 66 6.7 107 6.8 + 69
9 62 11 6.7 3.3 1.7 3.9 26 50 6.5 226 6.8 60
10 41 10 T.2 3.2 1.7 3.8 22 38 7.0 171 5.9 .69
11 27 B.6 8.3 3.0 1.8 3.7 19 3o 10 106 5.2 l.4
12 20 B.9 843 2.9 1.8 3.6 17 26 T.2 68 4.6 1.1
13 17 9.2 6.5 2.8 1.8 3.5 16 24 9.1 8 442 .88
14 14 8.9 5.4 2.7 1.8 3.6 18 21 9.3 36 3.8 .78
15 12 17 5.8 2.6 1.7 3.6 28 19 8.9 26 3.6 «69
16 25 18 5.9 2.6 1.7 4.0 “2 18 8.6 22 3.3 - 60
17 176 18 6.1 2.5 1.7 17 65 17 8.2 22 2.9 .53
18 141 18 6.1 2.5 1.7 95 75 16 Te6 19 2.8 +53
19 98 16 5.2 2.5 1.7 17 46 16 7.0 17 2.5 «53
20 71 15 4.5 2.8 1.7 212 35 16 5.6 14 2,6 «53
21 52 14 4.7 153 29 15 5.9 13 2.3 53
22 39 14 bab mn 24 16 6.5 12 2.1 .53
23 32 13 4.0 175 20 17 5.7 26 1.9 +53
24 27 12 3.7 223 18 16 6.1 18 1.6 b6
25 25 12 3.5 158 16 15 6.5 16 1 46
26 22 11 33 132 15 14 10 55 l.4 ho
27 20 11 3.1 116 16 13 21 151 1.3 66
28 18 11 2.9 93 15 12 16 76 1.2 46
29 18 9.2 2.8 66 14 12 116 46 +98 +46
30 16 9.7 2.9 52 14 12 110 31 .98 +46
31 16 —eeee- 3.5 L el 11 me—eee 25 1.2 ——————
TOTAL 1,029.0 371.5 178.8 1,942.4 934 831 459.6 1,703 159.46 20.64
MEAN 33,2 12.4 5.77 82.7 3l.1 26.8 15.3 54.9 S5.14 «69
MAX 176 18 10 223 5 150 116 226 19 1.4
MIN 3.1 8.6 2.8 3.5 14 11 5.6 12 .98 46
CFSM 1438 52 .24 2.61 1.30 1.12 .64 2.29 .21 .03
IN. 1,59 .58 .28 3.01 1.45 1.29 .71 2,64 .25 +03
AC-FT 2,040 737 355 3,850 1,850 1,650 912 3,380 316 41

CAL YR 1968 TDTAL 2,075.27 MEAN 5.67 MaX 176 MIN O CFSM .24 IN 3,22 AC-FT 4,120

NTR YR 1969 TOTAL 7,791.10 MEAN 21.3 Max 226 MIN .46 CFSM .89 IN 12.08 AC-FT 154450

DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR OCTOBER 1969 TD SEPTEMBER 1970

DAY ocT NDV DEC JAN FEB MAR aPR MAY JUN JuL AUG SEP
1 53 1.2 .78 .49 +56 4.8 14 643 b1 1.8 «39 .01
2 54 1.2 «72 .47 1.0 7.2 13 58 600 1.7 «33 01
3 «53 1.2 .68 46 1.5 17 12 6l 5.6 1.8 +39 «01
4 +53 1.2 «6D bt .78 10 n 5.6 5.6 1.5 1.7 02
5 56 1.2 .69 .65 .62 8.3 12 5.6 Se6 1.3 .84 <02
6 «60 1.2 .78 45 55 7.2 9.9 5.4 5.1 1.3 +33 .02
7 59 lel «79 45 N-13 6.8 9.9 6.1 4.9 1.3 .67 »01
8 «80 1.1 79 bb <86 6o 9.4 6.0 4.8 le1 <B4 .01
9 62 Il 80 .63 «80 8.0 8.5 5.6 4.8 1.0 56 .01
10 -59 1.1 .73 62 76 Set 8.5 5.1 4.6 1.0 «39 +03
11 .72 1.0 66 42 .72 4.8 B.7 541 4.6 92 24 +03
12 .79 .98 62 4l 70 4.6 8.7 5.1 Lok «84 20 +02
13 -1 1.0 56 .41 .72 4ot 8.7 15 3.9 .75 <14 +01
14 .61 1.0 62 W61 .78 445 Bal 48 3.9 84 .12 .03
15 63 1.1 66 » 40 .88 4.l B.9 25 4.3 1.0 +09 «09
16 69 1.0 .68 +39 1.2 3.9 8.1 20 4.6 «52 .09 .05
17 66 1.0 68 «39 1.7 4.1 Te6 17 4.3 »52 .09 «03
18 60 -89 68 .38 2.5 4ol 845 14 3.9 1.2 .14 .03
19 .74 «85 66 38 2.2 bals 9.9 12 3.8 .75 « 09 «03
20 T4 +80 64 37 2.0 4eb B.5 12 4.1 .52 05 .03
21 .70 <84 .62 <36 2.4 543 Tet 1 3.4 ey +04 .02
22 69 «B8 +60 36 6.0 7.0 7.9 10 3.3 52 +09 02
23 69 «81 58 .39 5.8 T2 6.6 9.9 3.3 52 « 06 .03
24 63 .78 .56 44 5.6 8.1 T.2 9.4 3.2 .52 .03 03
25 .69 «80 .56 .49 5.3 “a T.4 R.5 2.9 52 .03 .03
26 63 W77 .56 56 5.2 41 Te2 7.9 2.9 52 .03 .03
27 80 T4 <54 .60 5.0 27 Tl 7.6 2.4 59 .03 .03
28 60 .75 54 .60 4.9 21 T.2 7.0 2.4 52 .02 .03
29 .61 77 52 .58 - 18 6.5 6.8 2.3 52 02 .03
30 +85 .78 +50 58 16 6.3 6.6 2.0 +39 .02 «03
31 1 S +50 .56 15 emeeee 6.8 —————— b4 201 —emeeee
TOTAL 20,80 29.14 19.90 14,00 61469 332.2 265.0 322.3 122.5 27.16 8.08 .78
MEAN 67 97 -3 45 2.20 10.7 8.83 10.4 4,08 .88 .26 <026
MAX 1.3 1.2 +80 60 6.0 44 14 4“8 a1 1.8 1.7 .09
MIN +53 .74 «50 «36 «55 3.9 6.3 561 2.0 *39 .01 01
CFSM .03 «04 »03 +02 «09 .45 «37 63 .17 + 04 01 +001
IN. «03 «05 +03 .02 .10 +51 41 +50 .19 04 .01 001
AC~-FT 41 58 39 28 122 659 526 639 243 56 16 1.6

CAL YR 1969 TOTAL 642Bl.64 MEAN 17.2 MAX 226 MIN .46 CFSM .72 IN 9.74 AC-FT 12,460
WTR YR 1970 TOTAL 1,223,.55 MEAN 3.35  MAX 48 MIN .01 CFSM .14 IN 1.90 AC-FT 2,430



58 DES MOINES RIVER BASIN

05483500 SPRINGBROOK LAKE NEAR GUTHRIE CENTER, IOWA
LOCATION.--Lat 41°46'37", long 94°27'56", in NEINW% sec.4, T.80 N., R.31 W., Guthrie County, on concrete pedestal
near boat dock in Springbrook State Park, near dam across Kings Creek, 0.6 mile upstream from Middle Raccoon
River, and 7 miles northeast of Guthrie Center.
DRAINAGE AREA.--5.18 sq mi.
PERIOD OF RECORD. --June 1936 to September 1970.

GAGE.--Nonrecording gage. Datum of gage is 1,085.04 ft above mean sea level and 3.94 ft below crest of spillway
of dam forming lake.

EXTREMES. - -Maximum and minimum gage heights, in feet, for the water years 1966-70 are contained in the following

table:
Maximum Minimum
Wtr yr Date Gage height Date
1966 July 14, Aug. 7, 21, 1966 ... Ceeireeeees 4,04 Feb. 5-7, 1966 ,.,, ...,
1967 June 7, 1967 ........... BN 5.04 Oct. 1-4, 6-11, 1966

1968 Sept. 4, 1968
1969 Mar. 18, 1969
1970 May 14, 1970

D oa.sa Apr. 9-21, 1988 ..
5.1s June 8-10, 1969 ..
T Jan. 18, 1870

a Less than 3.30 ft (lowest graduation of gage).

Period of record: Maximum gage height observed, 7.00 ft July 25, 1942, June 1, 1947; minimum, less than
3.30 ft (lowest graduation of gage) Sept. 6, 1960, to Jan. 23, 1961, and Apr. 9-21, 1968, when lake was drained.

REMARKS. --Lake is formed by concrete dam with ungated concrete overflow spillway at elevation 1,088.98 ft above
mean sea level. Releases controlled by a flume gate. Lake 1s used for conservation and recreation. Result of
discharge measurement on Kings Creek at Lake outlet, June 8, 1966, 0.24 cfs.

GAGE HEIGHT, IN FEET, WATER YEAR DCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 4.00 4.00 4,00 3.96 3.98 3.98
2 4.00 4.00 4.00 3.94 3.96 3.96 4.00 4400
3 4.00 4400 4,00 4.00 4.00
4 4401 4.00 4. 00 4.00 3.94 3.96 4.00 3.98
5 4.00 4.00 4.00 3.92 3.95 3.9 3.98 3.98
6 4.00 4.00 4.00 3.92 3.96 3.98 3.98
7 4.00 4.00 3.98 3.92 3.99 4404 3.98
8 4.00 4.02 3.97 3.96 3.98 4.00 3.98
9 4402 3.98 3.96 3.96 3.98 4.00 3.98

10 4.00 4.02 4.00 3.96 3.98 3.99 3.98
11 4.00 4.00 3.96 3.96 3.96 3.98 3.98 4400
12 4.00 4.02 4.00 3.98 3.98 4.00
13 4.00 4.00 4.00 3.96 3.96 3.96 3.98 4.00 4.+00
14 4.00 4.02 4.00 3.96 3.96 4.04 4.00 4.00
15 4.00 4.00 3.96 4.00 4.00 4.00
16 4.00 4.00 3.96 3.96 4.00 4.00 4.00
17 4.00 4.00 4402 4.02 3.96 4,00 4.00 4.00
18 4.00 4.01 4.00 3.96 3.98 4,02 4.00
19 4.00 4.00 4.00 3.96 3.98 4.00 4.00
20 4.02 4.00 4.00 4.00 3.99 3.98 3.98 4400
21 4400 4.00 4.00 3.96 3.96 3.97 4.04 3.99
22 4,00 4,00 3,96 3.96 3.96 3.99 4.00 3.99
23 4400 3.96 3.96 4.00 3.98 3.99
24 4.00 4.00 3.98 3.96 4.00 3.96 4.00
25 4.00 3.98 3.96 3.96 3.96 4.00 3.96 4.00
26 4400 3.98 4.02 3.96 4.00
27 4400 4.00 3.98 3.9¢6 4.02 3.96 4400
28 4.00 3.96 3.96 4.00 3.96

25 4.00 3.96 4,02

30 4.00 4400 3.96 heve 3.90

31 4.00 4.00 3.94 4.00 3.96




DES MOINES RIVER BASIN 59

05483500 SPRINGBROOK LAKE NEAR GUTHRIE CENTER, IOWA--Continued

GAGE HEIGHT, IN FEET, WATER YEAR OCYOBER 1966 TO SEPTEMBER 1967

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
3.98 4410 4.02 4416 4.12 414 .22 4419 4,18
3.98 4.20 4.02 416 4412 4.12 4.20 4,16 4.18
3.98 4.20 4.16 4011 4412 4420 4,16 4.14
3.98 4.20 .06 4.02 4414 4.12 4412 4.20 416 4.14
3.99 4.20 4.06 4.15 4412 4430 4420 4.18 4alh
3.98 4404 4.06 4,02 4414 4.12 4416 4.18 4.4
3.98 4012 4.05 4.02 4.14 4412 4470 4418 4.18 4414
3.98 4.04 4.05 4416 4.12 4450 .18 4.18 4.14
3.98 4.04 4,04 4.00 4.15 4.12 4.32 4.18 4.18 414
3.98 4404 404 4.00 4415 4.12 4.26 4.18 4418 4414
3.98 4,04 4.02 4.00 4116 4412 4.20 4.16 4.18 4e14
4400 4404 404 4.00 4416 4012 4,68 4024 418 4.18
4.00 4404 4.04 4.00 4220 4422 4,48 4024 4.18 4420
4.00 4,04 4.00 4,20 4412 4434 44 4418 4418
4.00 4,04 4.06 4.00 4420 4412 4024 4414 4.18 4414
4.00 4.06 4400 4.16 4412 4.15 414 4418 414
4.00 4.06 4.00 4.16 4412 4.15 4414 4.18 4.14
4.00 4.06 4204 4400 4024 4412 4414 4414 4.18 4014
4400 4,06 4.04 4,00 4.24 4,12 4.20 4012 4418 4.14
4.00 4,04 4402 400 4412 4412 4420 4412 4418 4.14
4.00 4,04 4.02 4.00 4412 412 4.22 412 4.18 4.14
4.02 4,04 4.02 4.00 4.12 4.12 4418 4412 4420 414
4402 4.06 4.02 4.00 4012 412 4418 4414 4.18 4.12
4.02 4,05 4,04 4.00 4012 4.12 4.52 4414 4.18 4412
4.04 4.04 4a24 4.12 4412 4224 4014 4,18 4,12
4.04 4.04 4.20 4.14 4,12 4.24 4.14 424 4416
4.06 4404 4.17 4.14 4412 4.22 4418 4.18 4414
4.08 4404 4.17 4.14 4422 4.22 4.18 4418 4414
4.08 4,04 4.16 414 4415 4.22 4.18 4.18 4412
4,08 4.04 4.16 4414 4.22 4,22 4.18 4.18 4012
4408 mm=mem 4.02 4.04 O 4018 —mmmem 4.18 4418 wmmeem
GAGE HEIGHT, IN FEET, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

ocy NDV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
4.12 4416 4,16 416 4e14 4412 4.12 4.10 4,09 4410 4410
4412 416 416 414 4012 4.12 4410 4410 4410
4412 4e16 4.16 4416 4.14 4414 4a14 4,12 4410 4.10 4410
4,12 416 4016 4al4 4414 4.12 4409 4410 454
4.12 4.16 4.15 4414 4.14 4416 4410 4411 4430
4.12 4416 414 4.14 4014 4.11 4.10 4410 4214
4.1B 414 4414 4416 4elh 4.14 4.12 4410 4.50 4.12
4.16 4.14 414 4e14 4.12 4410 4.25 4.12
4.16 4.14 4.14 4l 4.12 4410 4.14 412
4.14 4414 4.14 4014 414 4412 4412 4.12 412
4.14 4.24 4014 4414 4.13 4,12 4410 4.10 4420
4414 4e14 4114 4.13 4.12 4.10 4.10 4.10
4.16 4ul4 4e14 4.13 4.12 4.10 4.10 4410
4.14 4a14 414 4.16 414 4.13 4.12 4.40 4410 4.10 4410
4414 4014 4414 4.12 4.12 4.22 4.10 4410 4410
4414 4224 4.14 4412 4412 4024 4222 4.10 4,22
4.14 4,14 4e14 4e14 4212 4412 4.14 4.10 4+10 4215
4014 4.14 4el4 4.12 4.12 4.12 4.10 4.10 4el4
4a14 4.14 4414 4.10 4.12 4.10 4.10 4212
44 4e14 414 416 4e14 4a14 4.10 4.12 4410 4.10 4.12
4414 4.14 416 4414 4410 4012 4410 410 4.12
414 4414 424 4.4 3.44 4410 4.25 4.10 4.10 4.12
4414 4.24 4414 4014 4,20 4.10 4,10 4410 .12
414 4.16 414 4414 414 4.16 4.12 4.10 4412 T 4.12
4414 4.14 4el4 4.14 POST 4.14 4414 4.10 4.10
4.16 4414 4414 4.14 4412 4410 4410
416 4114 4414 4.14 4414 4.10 4412 4,10

4014 4414 4a14 4014 4.10 4012 4410

4416 414 4414 4412 4412 4410

4416 4014 4.14 4410 4,10

4416 4.14 4a14 414 4410 4.10




DES MOINES RIVER BASIN

05483500 SPRINGBROOK LAKE NEAR GUTHRIE CENTER, IOWA--Continued
GAGE HEIGHT, IN FEET, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY

[ERNvET

DAY

vhwE

oY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
4.10 4.10 4.12 4.09 4,19 4.09 4.07 %.03 4.18 4.10 4,10
4,11 4.10 4412 4.09 4.15 4.08 4.07 4,03 4.20 4.10 4.10
4.10 4.10 4,12 4412 4,11 4.09 4.07 4.03 4.20 4410 4.10
4.10 4,10 4.12 4,17 4.13 4.07 4.04 4.25 4.10 4.10
4.12 412 4410 4012 4.07 4.11 4.11 4.05 4.04 4.18 4.10 4.10
4.12 4,13 4.10 4.05 4.09 4.09 4.09 4.04 4.18 4.10 4.10
4412 4.12 4.07 4.09 4.04 4.14 4.10 4.10
412 412 4.10 4.12 4.07 4.09 4.07 4.09 4.02 4420 4.10 4410
4,20 4212 4.07 4.09 4.07 4,07 4,02 4.75 4.14 4.10
4.18 4.12 411 4.07 4.07 4.05 4.02 4.30 4410
4.14 4.12 4.11 4.05 4.05 4.09 4.20 4014
4416 bl 4412 4011 4,07 4.05 4.05 4.10 4.10 4414
412 4014 4.12 4,11 4,07 4.05 4.05 4,03 4.18 4412
4412 4,14 4,12 4.11 4.09 4405 4,06 4.14 4412
412 4416 4412 4.11 4.07 4.11 4.09 4.06 4.03 4.12 4012
4416 4.16 4012 4.11 4.35 4.21 4.06 4.03 4,10 412
4440 4.14 4.12 4411 4.07 4.65 4.19 4.08 4.03 4440 4.10 4.12
4424 4o14 4.12 4,11 5.15 4,11 4.06 4,03 4,20 4.10 4.12
4.16 4412 4e24 4.11 4.05 4.71 4.09 4406 4.03 4.20 4410 4,12
414 4,12 4.18 4.11 477 4.07 4206 4.03 4.10 422 4e12
4014 4.12 4.16 4.11 4.37 4.07 4.18 4,03 4,10 4412 4,10
4412 4.12 4.14 4.11 4.05 4.35 4.07 4.07 4403 4.10 4.10 4.10
4412 4.12 4.05 4.51 4.05 4.07 4.03 4.10 4.10 4.10
4012 4.12 4.63 4.05 4.07 4,03 4,10 4410 4,10
4212 4.12 halh 4.11 4,29 4405 4.07 4.03 4.10 4.10 4.10
4.12 4.12 4.11 4.19 4.09 4,06 4,08 4.60 4.10 4408
4.12 4.12 4.11 4.09 4.06 .06 4.10 4410 4412
4012 4.12 4a14 4.10 4.07 4.06 5.00 4.10 4,10 4411
4.10 4e12 4.12 4.09 4.09 4.05 4.04 4.62 414 4.10 4410
4410 4412 4.07 4.05 4.04 4.26 4.12 4.0 4,10
4,10 -~-=--  m==se== weseee 4.04 - 4.10 4,15  momemme
GAGE HEI1GHT, IN FEET, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ocY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
4,10 4412 4,10 4,04 4.06 4.08 4,08 4.08 4410 4.08 4410
4.10 4412 4,04 4,48 4.08 4.08 4012 4.12 4,10
4.10 412 4.02 4.32 4.08 4,08 4410 4.10 4410
4.10 4,10 414 4.08 4.08 4,09 4.10 410
4,12 4.10 4012 4.08 4.07 4.10 4.10 4410
4.11 4.10 4.10 4.10 4.08 4.06 4.10 4410 4.10
4.10 4.10 4.10 4.04 4.06 4410 4.08 4.06 4.10 4.10
4.10 4.10 4406 4.10 4,08 4.07 4,10 4,10
4.10 4410 4.10 4.08 4.07 4.10 4.10
4.08 4410 4.02 4.10 4.08 4.08 4.10 4.10
410 4.10 4.10 4.03 4.08 4.08 4.10 4.10
4.12 4.10 4.09 4.10 4,08 4410 4.10
4.12 4.10 4.10 4.06 4.09 4.08 4.18 4,10 4410
4.12 4.10 4.10 4.06 4.08 4.08 4.59 4.09 4.18
4.14 4.10 4.10 4.06 4.08 4.10 4.32 4.09 4.18
4.12 4,10 4.08 4.08 4.10 4,20 4.09 4416
4412 4.10 4.06 4.02 4.08 4.08 4.08 4,14 4.09 4al4
4,12 4,10 4,04 4.00 4.08 4.12 4410 4409 4,16
4,12 4.10 4404 4.12 4el2 4.10 4,10 4.12
4.12 4.10 4404 4410 4.10 4.08 4410 4.12
4.10 4.10 4.04 4.10 4.12 4,08 4.08 4,10 4.12
4.10 4.10 4004 4.10 4412 4.08 4.08 4,10

4.10 4.10 4.04 4.10 4,08 4.13 4.09

4.10 4.10 4.04 4.04 4.18 4.08 4.24 4.08

4.10 4,10 4.04 4404 4.08 4.18 4.08 4.18 4.08

4.10 4,10 4o 04 4.16 4.08 416 4.08

4,08 4.10 4.04 4414 4.08 4.08

4.08 4.10 4404 4.08 4.12 4.08 4.08

4.08 4.10 4.04 4.08 4410 4.08 4,16 4.08

4e12 4.10 4.04 4410 4.08 4414 4.08 4.10

4.1 ~mmme— 4.04 4.06 4410 —memm- 4412 4.08 4.10




DES MOINES RIVER BASIN

05483600 MIDDLE RACCOON RIVER AT PANORA, I10WA
LOCATION.--Lat 41°41'14", long 94°22'15", in NE}NW} sec.5, T.79 N., R.30 W,, Guthrie County, on left bank 15 ft
g:::z;rem from bridge on county highway, 0.Z mile southwest of Panora, and 1.5 miles upstream from Andy's
DRAINAGE AREA.--440 sq mi.
PERIOD OF RECORD.--June 1958 to September 1570.
GAGE.--Water-stage recorder and concrete control. Datum of gage is 991.20 ft above mean sea level,

AVERAGE DISCHARGE.--12 years, 180 cfs (5.56 inches per year, 130,400 acre-ft per year); median of yearly mean
discharges, 160 cfs (4.9 inches per year, 116,000 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (%) and peak discharges above base (2,500 cfs), water years 1966-70

61

Date Time Disch. G.H. Date Time  Disch, G.H, Date Time  Disch. G.H.
June 12, 1966 0245 3,480 8.54 June 12, 1967 0430 3,450 8.37 Mar. 20, 1969 - 5,380 a9.84
June 29, 1966 1645 *3,800 8.79 June 25, 1967 - 5,010 a9.53 Mar. 24, 1969 0614 *5,950 10.25

July 10, 1969 1500 2,870 7.93

June 7, 1967 2300 3,550 8,45 June 26, 1968 1130 *),150 6.18

June 10, 1967 0130  *5,600 a8.95 May 15, 1970 0200 *2,780 7.83

a From floodmark.

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.15, 1966 22 1969 June 19, 1969 .
1967 Oct. 28, Dec. 1, 1966 13 1970 Aug. 5, 1970 5.8
1968  Jan. 7-13, 1968 10
Period of record: Maximum discharge, 9,150 cfs July 2, 1958 (gage height, 11.87 ft), from rating curve
extended above 5,200 cfs; minimum daily, 1.0 cfs June 19, 1969 (result of construction of dam at Lake Pano-
rama); minimum daily, excluding construction period of Lake Panorama, 10 cfs Jan. 7-13, 1968.
Flood of June 10, 1953, reached a stage of 14.3 ft, from floodmark (discharge, about 14,000 cfs).
REMARKS. --Records good except those for winter periods, which are poor. City of Panora diverts approximately
100 acre-ft per year above station. Construction of dam 1,7 miles upstream for Lake Pancrama began during
1969 water year, and was completed August 1970. Water-quality records for the water years 1966-70 are pub-
lished in reports of the Geological Survey.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1965 TO SEPTEMBER 1966
DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 934 176 134 132 62 95 379 107 119 956 59 30
2 695 169 125 214 62 105 303 98 123 600 54 30
3 516 i7o 131 202 62 115 243 96 151 388 52 31
4 612 162 120 190 62 96 214 93 142 309 “9 31
5 364 153 131 177 62 61 192 92 147 272 “7 30
6 329 156 118 95 62 65 180 92 149 238 %7 28
7 300 154 139 48 &4 71 171 90 136 214 56 27
8 270 149 122 60 260 98 160 92 149 186 61 27
9 244 143 115 106 290 103 149 91 522 179 5¢ 28
10 225 140 111 108 436 119 144 85 290 163 45 27
11 211 148 139 110 225 128 142 131 280 162 43 26
12 195 194 179 108 150 115 141 264 1,970 127 42 24
13 191 209 159 104 135 97 134 203 24500 118 40 24
14 187 173 139 102 70 90 126 172 2,040 114 39 23
15 182 164 127 96 12 92z 123 168 1+160 117 38 22
1e 178 170 117 92 60 95 122 158 1,010 111 37 27
17 168 151 110 90 %8 97 121 202 T4 105 33 25
18 163 140 106 86 56 99 120 189 584 97 58 25
19 167 150 102 84 1] 99 127 166 “19 92 46 26
20 216 146 132 82 63 95 135 154 328 85 48 26
21 367 143 128 80 66 121 122 149 281 78 119 25
22 398 141 120 78 66 187 115 137 240 T4 6l 25
23 345 138 nz 76 69 250 114 287 211 75 “9 24
24 294 131 138 16 72 140 117 334 189 75 41 23
25 260 132 153 72 77 243 113 289 167 71 38 26
26 241 135 121 70 286 107 225 164 69 36 28
27 222 130 S4 68 353 105 193 153 69 36 32
2B 211 180 66 66 391 104 174 14490 69 32 29
29 199 70 169 64 453 104 154 3,270 66 31 28
30 193 118 152 63 550 105 138 14660 67 30 28
31 189 —————— 142 62 462 m———— 126 ===em= 71 29 m—————
TOTAL 94066 49535 3,916 3,057 2,936 54351 44532 41949 20,758 5,397 14453 BOS
MEAN 292 151 126 98.6 105 173 151 160 692 174 4649 2648
MAX 934 209 179 214 436 550 379 334 3,270 956 119 32
MIN 163 70 56 48 48 45 106 85 119 66 29 22
CFSM $66 36 .29 022 .26 +39 34 36 1.57 40 «11 06
N, <77 .38 .33 .26 .25 65 «38 .42 1.75 246 12 .07

AC-FT 17,980 9,000 7,760 6,060 5,820 104610 8,990 9,820 41,170 10,700 2,880 14600

CAL YR 1965 TOTAL 1l0,107 MEAN 302 MAX 3,800 MIN 18 CFSM .69 IN 9.31 AC-FT 218,400
WTR YR 1966 TOTAL 66,751 MEAN 183 MAX 3,270 MIN 22 CFSM .62 IN 5.64 AC-FT 132,400
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05483600 MIDDLE RACCOON RIVER AT PANORA, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TD SEPTEMBER 1967

DAY ocT NOY DEC JAN FEB MAR APR MAY JUuN Jut AUG SEP
1 27 26 13 23 32 29 37 29 59 423 63 27

2 27 25 21 22 32 32 37 27 52 346 61 27

3 26 25 26 23 33 35 35 27 41 297 60 27

4 25 26 25 21 30 35 33 27 36 263 56 26

5 23 27 25 21 28 32 32 27 240 235 54 26

) 23 2B 29 20 27 32 32 2B 598 214 53 26

7 24 30 30 20 31 31 33 30 856 197 52 25

B 24 25 29 20 34 32 32 29 2,120 186 50 25

9 23 27 25 19 29 39 34 2B 1,440 191 49 25
10 23 30 16 19 30 47 32 26 34260 219 50 24
1 23 29 22 19 27 50 31 26 24510 241 46 24
12 26 27 24 19 26 54 32z 31 24420 195 %2 25
13 26 29 24 20 29 54 43 35 24100 166 42 46
14 27 29 26 21 33 50 61 30 1,980 151 40 S0
15 28 29 27 21 35 1 56 28 930 141 39 9z
16 34 31 2% 22 21 35 Lo 26 1,210 133 40 47
17 40 31 31 22 26 30 36 26 1,530 125 38 37
1B 33 31 31 21 27 27 30 24 1,170 123 35 34
19 31 3 37 21 29 34 27 22 1,020 120 35 33
20 30 30 36 22 30 “0 32 21 1,120 112 35 36
21 30 27 33 22 2% 40 41 20 686 104 34 41
22 28 29 18 25 28 37 42 20 503 98 33 51
23 26 38 22 28 26 38 34 20 398 93 33 36
24 27 36 24 40 25 39 29 20 14010 87 32 30
25 27 34 22 31 23 41 28 19 3,250 83 32 29
26 28 32 21 32 61 31 16 1¢550 85 35 30
27 19 31 20 35 61 33 16 990 84 43 32
28 13 30 20 35 49 34 4“5 . 1,200 84 40 3z
29 21 27 20 33 42 30 35 812 12 33 9
30 28 24 21 34 39 29 52 573 67 29 28
31 26  —mme—— 22 32 38 mem-e- 64  —mm-ee 64 28 —-----
TOTAL 822 874 769 763 793 1y 264 1,060 874 35,664 44999 14312 1,060
MEAN 2645 29.1 264.8 2646 28.3 4041 35.3 28.2 1,189 161 4243 35.3
MAX «0 38 37 “0 35 61 61 64 34260 “23 63 92
MIN 13 24 13 19 21 27 27 16 36 64 28 24
CFSMm «06 .07 « 06 =06 206 .09 .08 06 2.70 «37 .10 08
INe «07 =07 07 #08 .07 .11 +09 .07 3.02 42 11 -09

AC-FT 1,630 1,730 11530 1,510 14570 25670 2+100 1,730 70,740 9,920 24600 2+100

CAL YR 1966 TOTAL 51,703 MEAN 142 MAX 3,270 MIN 13 CFSM .32 IN 4.37 AC-FT 102,600
WTR YR 1967 TOTAL 50,234 MEAN 138 MAX 3,260 MIN 13 CFSM .31 IN 4.25 AC-FT 99,640

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTDBER 1967 TD SEPTEMBER 1968

DAY oct NOY DEC JAN FEB MAR APR MaY JUN JuL AuG SEP
1 30 35 31 16 33 22 27 52 37 397 26 52

2 28 34 31 15 35 24 27 49 35 225 24 47

3 26 34 25 14 36 25 32 46 34 142 23 65

o 25 31 29 13 %0 28 34 «2 30 11 23 462

5 26 29 29 11 35 35 35 40 28 93 24 119

6 26 27 29 11 36 36 34 38 26 81 23 86

7 32 26 30 10 27 %2 29 39 26 73 52 63

8 31 28 31 10 29 59 26 41 26 65 110 55

9 32 29 33 10 29 77 33 %0 26 59 66 51
10 30 29 35 10 28 62 27 %0 3s 5z 58 43
11 27 29 33 10 27 o1 26 36 39 o7 45 40
12 28 28 31 10 25 39 24 35 26 P 35 38
13 31 27 21 10 23 3) 2 ar 3l 41 3z 38
14 30 27 14 11 22 38 28 52 66 38 27 36
15 30 26 19 12 21 37 32 %0 83 37 26 35
16 28 27 26 13 20 38 34 50 70 35 26 34
17 27 27 30 16 19 37 36 38 “2 37 25 37
18 24 27 29 16 19 37 %6 34 34 161 26 “6
19 26 27 24 15 18 38 49 33 29 126 3z 67
20 27 27 36 16 18 36 84 3 26 68 27 77
21 27 26 25 17 18 35 66 30 23 58 28 84
22 28 28 15 19 17 30 60 29 20 72 23 69
23 28 26 20 20 17 27 194 30 22 s1 21 61
2 27 28 24 21 17 27 181 30 34 45 26 s5
25 28 27 26 22 17 28 133 31 155 %2 31 51
26 29 28 22 23 28 94 43 979 39 %9 %8
27 32 16 20 24 29 17 45 508 39 143 48
28 29 19 17 26 29 66 50 281 37 283 46
29 30 28 15 32 29 59 43 248 35 88 4z
30 31 32 17 31 29 54 39 818 31 62 %3
31 32 —--ee- 17 31 43 ——mmee 39 e 29 54  mmemmmm
TOTAL 885 832 786 511 698 19122 14671 1,222 3,837 21410 1,536 2,038
MEAN 28.5 27.7 25.3 16.5 2641 36,2 55.7 39.6 128 7.7 49.5 67.9
MAX 32 35 36 a2 40 77 194 52 979 397 283 462
MIN 26 16 14 10 17 22 24 29 20 29 21 34
CFSM 06 <06 .06 .04 .05 .08 .13 09 .29 .18 f11 .15
N, .07 .07 .07 .06 .06 .09 .14 .10 .32 .20 .13 .17

AC-FT 1:760 14650 14560 1,010 14380 25230 3,310 24420 Ty5610 4,780 3,050 44040

CAL YR 1967 TOTAL 50,270 MEAN 138 MAX 3,260 MIN 14 CFSM .31 IN 4,25 AC-FT 99,710
WTR YR 1968 TOTAL 17,546 MEAN  47.9 MAX 979 MIN 10 CFSM .11 IN 1.48 AC-FT 34,800
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05483600 MIDDLE RACCOON RIVER AT PANORA, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TD SEPTEMBER 1949

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEp
1 57 139 117 65 54 407 452 228 %8 1,120 231 73
2 49 128 122 64 52 270 1,110 226 145 790 203 95
3 44 118 125 62 52 243 666 215 138 608 179 68
4 41 ny 120 60 51 188 786 235 132 759 165 62
5 42 17 96 60 s0 146 1,450 232 129 868 n1 59
3 50 18 70 61 50 137 733 “10 16 689 85 s7
7 59 12 57 62 49 126 559 636 115 559 231 98
8 69 107 52 63 48 99 496 485 133 871 333 89
9 248 104 B2 63 46 97 501 385 115 1,620 268 76
10 578 106 111 63 45 95 416 327 107 2,620 217 62
1 335 110 122 62 44 92 157 288 131 1,880 168 66
12 218 108 128 60 47 91 319 250 198 1,240 122 67
13 170 106 76 59 49 89 292 233 26 878 107 66
14 142 118 45 64 49 87 283 215 257 590 97 57
15 125 135 80 70 48 86 303 205 204 424 9 55
16 164 242 94 140 46 222 389 197 177 347 88 67
17 725 279 88 130 45 14000 584 224 160 498 86 51
18 1,080 244 106 18 44 3,320 871 196 103 681 81 48
19 880 216 156 104 43 3,920 916 190 1.0 546 77 &7
20 570 185 114 91 42 4,710 612 187 29 389 99 46
21 486 181 78 83 42 41230 480 249 65 317 86 45
22 352 176 72 78 %2 3,250 402 290 77 213 77 45
23 285 168 66 76 42 3,430 346 251 92 246 74 45
24 247 159 62 73 42 5,420 306 225 138 250 68 «3
25 217 146 65 70 90 5,730 280 209 149 250 85 4%
26 199 142 66 66 250 34140 290 197 166 270 63 42
27 186 138 66 63 15760 330 187 240 661 3 “3
28 172 128 68 60 14400 287 176 477 868 59 41
29 160 126 69 58 921 251 162 14150 538 56 40
30 153 120 70 56 606 233 155 14590 345 53 34
31 147 —me—me 67 54 510 ~---—- 150 ~—-——- 270 58  ~-----
TOTAL 8,356 44391 24708 24258 2,659 45,820 15,300 T4B1S  6,928.0 22,265 3,819 1,731
MEAN 269 146 87.4 72.8 95.0 14478 510 252 231 718 123 57.7
MAX 1,080 279 156 140 642 5,730 15650 636 1,590 2,620 333 98
HIN 41 104 45 54 42 86 233 150 1.0 246 T 53 34
CFSM .61 .33 .20 a7 .22 3.36 1.16 .57 .53 1.63 .28 .13
N, .7 .37 .23 .19 .22 3.87 1.29 .6 .59 1.88 .32 .15
AC-FT 16,570 8,710 5,370 44480 51270  90,8BO0 30,350 15,500 13,740 44,160 74570 3,430
CAL YR 1968 TOTAL 30,498.0 MEAN 83.3  MAX 1,080 MIN 10 CFSM .19 [N 2.58 AC~FT 60,490
WTR YR 1969 TOTAL 124,048.0 MEAN 340 MAX 5,730 MIN 1.0 CFSM 77 IN 10.49 AC~FT 246,000

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1969 TO SEPTEMBER 1970

Day ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 37 73 4«7 29 55 101 182 89 548 33 31 21

2 39 72 50 28 54 125 179 90 216 33 30 20

3 37 65 “9 28 53 156 168 87 136 33 30 20

4 36 59 41 27 52 205 172 81 n7r 34 28 20

5 37 58 38 27 52 356 156 78 107 34 5.8 21

6 40 57 44 26 50 219 144 T4 102 34 21 20

7 43 56 “0 26 65 138 138 72 97 34 32 19

8 30 564 39 26 78 124 127 71 41 34 24 20

9 11 53 39 27 90 113 121 73 8.1 34 24 20
10 42 52 40 28 lo03 83 116 72 24 34 24 21
11 44 52 39 29 100 86 115 13 39 34 24 20
12 47 51 37 30 90 103 118 70 48 33 24 21
13 59 s 39 30 81 97 124 175 52 33 20 21
14 69 £l 39 30 74 82 122 14850 54 33 21 24
15 64 39 38 30 70 69 117 2,360 54 33 22 24
16 59 47 37 30 66 10 118 1,320 61 33 22 22
17 60 52 3 29 &% 73 117 827 62 33 24 22
18 64 54 45 28 69 T4 120 526 53 33 24 22
19 65 44 41 27 73 78 134 356 36 34 22 22
20 66 42 37 27 90 81 141 279 42 34 21 21
21 60 38 34 27 104 82 131 222 42 34 21 21
22 55 49 32 27 106 90 120 149 42 34 21 22
23 49 53 30 27 105 99 116 50 43 34 21 22
24 “8 52 26 27 104 102 110 60 39 34 21 264
25 %8 50 27 27 102 150 103 836 32 33 20 24
26 “9 “9 28 28 346 101 220 33 32 20 24
27 7 7 29 32 356 98 161 33 32 20 24
28 44 40 3o 38 269 98 95 31 32 20 26
29 44 ig 30 46 217 93 26 24 a2 20 24
30 49 40 29 50 197 88 3& 24 31 19 24
31 R Tt 29 53 177 == 46  ———--- 31 20 meeem-
TATAL 1,513 14517 14146 944 24251 49516 34783 10,524 24240.1 1,029 696.8 6564
MEAN 48.8 50.6 37.0 30.5 80.4 146 126 339 T4e7 33.2 22.5 21.8
MAX 7 73 50 53 105 356 182 2,360 548 34 32 24
MIN 11 36 26 26 50 69 88 26 B.l 31 5.8 19
CFSHM Jd1 W12 .08 «07 .18 .33 .29 77 .17 <08 - 05 +05
IN. 13 .13 .10 .08 .19 .38 .32 .89 .19 <09 <06 06

AC-FT 3,000 3,010 2,270 14870 49460 8,960 7500 20,870 4y440 2:040 1.380 1.300

CAL YR 1969 TOTAL 112,771.0  MEAN 309 MAX 5,730  MIN 1.0 CFSM .70 IN 9.53 AC-FT 223,700
WTR YR 1970 TOTAL 30.+813.9 MEAN B4.4 MAX 2,360 MIN 5.8 CFSH .19 IN 2.61 AC-FT 61,120
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05484000 SOUTH RACCOON RIVER AT REDFIELD, IOWA

LOCATION.--Lat 41°34'48", long 94°10'58", in SW}SW} sec.3, T.78 N., R.29 W., Dallas County, on left bank 10 ft
downstream from bridge on county highway at Redfield, 0.8 mile downstream from bridge on U.S. Highway 6,
1.0 mile downstream from Middle Raccoon River, and 15.6 miles upstream from mouth.

DRAINAGE AREA.~-988 sq wi.

PERIOD OF RECORD,--March 1940 to September 1970,

GAGE.--Water-stage recorder. Datum of gage is 896.43 ft above mean sea level. Prior to June 12, 1946, non-
recording gage, and June 12, 1946, to Sept. 30, 1966, water-stage recorder at site 20 ft upstream at same
datum,

AVERAGE DISCHARGE.--30 years, 411 cfs (5.65 inches per year, 297,800 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (5,000 cfs), water years 1966-70

Date Time Disch., G.H. Date Time Disch. G.H. Date Time Disch. G.H.

June 12, 1966 1330 *9,460 15.17 Sept. 4, 1968 1315 *1,710 6.27 July 9, 1969 2330 7,780 13.55

June 8, 1967 0730 8,080 14.06 Mar. 19, 1969 0345 *11,700 16.69 May 14, 1970 0545 *9,050 14,50

June 10, 1967 0930 *12,000 17.12 Mar. 24, 1969 1600 10,900 16.08

June 12, 1967- 1130 9,430 15.21 June 29, 1969 0245 5,990 11.75

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge

1966 Sept.15-16, 1966 48 1969 Oct. 4, 1968 61

1967  Oct. 29, 1966, May 27, 1967 34 1970 Aug. 31, 1970 41

1968 Aug. 23, 1968 22

Period of record: Maximum discharge, 35,000 cfs July 2, 1958 (gage height, 29.04 ft, from floodmark);

minimum daily, 19 cfs July 27, 1940, Nov. 30, 1955.

REMARKS . --Records good except those for winter periods, which are poor. Water-quality records for the water
year 1970 are published in reports of the Geological Survey.

COOPERATION. --Twenty-nine discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1508: 1940.

DISCHARGEy IN CUBIC FEET PER SECONDs, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAIV ocr Nov DEC JAN FEB MAR APR MaY JUN JuL AUG SEP
1 1,560 344 300 284 130 216 7120 236 288 1,390 138 68
2 1,180 328 300 79% 128 224 605 216 308 955 123 68
3 930 320 292 592 128 272 492 206 328 646 114 68
4 760 312 300 474 128 224 436 199 324 484 108 68
s 670 296 282 434 128 142 389 188 518 610 104 65
6 610 284 268 324 128 100 360 188 402 420 101 60
7 560 288 232 110 132 140 340 185 336 372 126 57
8 506 268 268 160 900 248 324 188 327 368 135 55
9 456 260 264 190 1,120 284 308 192 2,500 352 120 52
10 420 268 252 212 785 284 296 182 1,140 324 98 55
11 398 284 300 218 566 292 300 333 795 284 86 55
12 368 860 380 218 370 264 300 8385 64340 260 8o 57
13 356 546 336 212 344 220 284 636 44230 244 80 55
14 360 443 284 206 260 202 268 506 3,260 232 83 55
15 356 398 252 196 200 202 264 479 2,070 220 83 48
16 352 340 228 186 174 210 260 466 1,780 228 74 48
17 336 296 220 178 140 220 260 805 13340 232 78 62
18 332 312 216 170 120 216 260 592 1,070 228 157 62
19 340 316 224 166 128 206 268 461 8560 196 135 62
20 hba 312 264 162 136 196 320 4«07 685 176 11 60
21 670 308 296 158 140 278 280 416 610 160 254 57
22 695 308 304 154 146 529 248 372 528 157 276 55
23 6l4a 288 272 150 152 971 248 791 470 166 151 57
24 538 276 320 146 160 4T4 256 B30 430 170 114 55
25 479 276 292 142 170 528 252 680 389 160 101 71
26 4643 292 180 140 670 240 546 384 160 95 17
27 412 276 140 138 685 224 470 372 170 89 77
28 380 160 174 136 735 228 416 1,650 160 80 T4
29 356 142 296 136 795 232 368 3,370 151 77 Tl
30 ik 220 407 132 920 264 336 24400 151 T4 71
31 348 —————— 384 130 870  ~m=m—- 308 ————— 148 71 memem—

TOTAL 164573 94621 84527 74049 T+499 11,817 9,524 13,153 39,504 94974 34516 11845

MEAN 535 321 2715 227 268 381 317 424 1,317 322 113 615

MAX 14560 860 407 795 1,120 971 720 895 69340 1,390 276 77

MIN 332 142 140 110 120 100 224 182 288 148 71 48

CFSM 513 32 .28 .23 .27 «39 .32 43 1.33 .33 <11 06

IN. 52 36 .32 .27 +28 ol 36 +50 1.49 +38 +13 .07

AC=FT 32,870 19,080 16.+910 13,980 144870 23,440 184890 264,090 T8+360 19,780 64970 3,660

CAL YR 1965 TOTAL 237,315 MEAN 650 MAX 12,500 MIN &7 CFSM .66 IN B.94 AC-FT 470,700
WTR YR 1966 TYOTAL 138,602 MEAN 380 MAX 6,340 MIN 48 CFSM .38 IN 5.22 AC-FT 274,900
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65
05484000 SOUTH RACCOON RIVER AT REDFIELD, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY oer NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 65 52 37 58 70 70 92 71 166 790 129 55

2 65 48 4«8 56 68 78 86 60 142 655 132 52

3 60 36 53 54 66 Bl 86 57 108 574 132 52

4 57 65 52 53 63 80 T4 57 83 497 126 52

5 55 68 51 52 59 78 T4 60 788 452 123 55

& 52 62 70 51 56 16 T4 57 1,060 412 120 52
7 55 68 84 51 59 T4 68 60 1,540 380 114 52

8 57 68 78 50 64 82 71 60 54150 356 114 52

9 57 62 68 48 60 100 80 55 24980 360 111 55
10 55 55 45 48 61 118 77 55 8,320 474 104 52
11 52 50 51 47 54 134 71 57 4+180 394 104 52
12 57 45 56 o7 54 142 77 60 63670 364 92 52
13 68 57 59 48 60 148 128 68 44000 308 92 87
14 71 60 62 51 68 145 179 71 35190 284 92 186
15 71 57 &4 52 72 123 154 62 1,800 264 92 202
16 71 62 67 52 45 90 123 57 24820 256 89 126
17 80 65 7 52 52 72 92 55 24290 244 92 Ré6
18 80 62 75 “8 58 60 T4 55 2,000 236 A3 T4
19 71 60 76 50 62 74 68 52 1,940 228 74 T4
20 68 60 16 52 66 95 144 43 1,840 216 T4 80
21 62 60 60 57 63 89 135 43 1,260 206 T4 86
22 60 57 41 63 60 8% 120 43 1,020 196 68 95
23 52 80 49 69 58 83 98 38 790 182 71 89
24 48 108 56 82 54 92 83 40 2,170 173 71 68
25 50 89 51 T4 52 104 80 40 3230 166 68 60
26 52 86 48 78 216 a3 36 24490 163 77 65
27 55 98 4“6 76 185 92 34 1,430 188 104 71
28 4“8 80 4“6 T4 148 86 63 1,900 173 89 71
29 36 59 49 T2 114 83 120 14440 160 a3 68
30 45 49 54 72 98 80 120 1,010 142 68 65
31 57 —————— 57 71 95 —————— 202 mm————— 135 55 ——————
TOTAL 1,830 1,928 1,800 1,808 3,233 2,832 1,951 67,807 9.:628 2 917 2,286
MEAN 59.0 6443 58.1 58.3 104 94 o4 62.9 2,260 311 €401 7642
MAX 80 108 84 a2 216 179 202 84320 790 132 202
MIN 34 36 37 “7 60 68 34 83 135 55 52
CFSM 06 -07 206 +06 .11 «10 +06 2429 .31 «10 «OR
IN. .07 .07 .07 «07 .12 W11 07 2455 36 11 «09

AC-FT 3,630 3,820 3,570 34590 3,330 64410 51620 3,870 134,500 19,100 5,790 44530

CAL YR 1966 TOTAL 109,439 MEAN 300 MAX 6,340 MIN 34 CFSM .30 IN 4,12 AC~-FT 217,100
WTR YR 1967 TOTAL 99,700 MEAN 273 MAX 8,320 MIN 34 CFSM .28 IN 3.75 AC-FT 197,800

OJSCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 60 78 78 36 72 58 87 101 16 637 51 87

2 60 84 82 3¢ 72 56 67 91 T4 393 43 83

3 56 76 54 31 75 61 79 84 68 240 41 T2

4 53 71 73 29 T4 b4 93 T4 66 183 42 798

5 53 66 78 25 72 69 81 67 58 152 41 400

& 53 60 76 24 72 81 78 66 51 132 39 223

7 68 60 70 23 72 134 72 71 58 126 b4 139

8 81 71 72 23 72 150 65 82 “7 113 220 103

9 16 68 74 23 72 170 62 77 44 lo0 129 9%
10 T4 65 75 23 68 158 6B 72 46 87 97 77
11 64 66 76 24 62 136 58 70 78 77 84 64
12 64 64 73 25 58 104 56 64 75 72 60 59
13 78 62 54 26 54 87 60 65 56 69 51 53
14 716 60 b4 28 52 93 67 106 61 64 42 50
15 68 60 52 30 50 93 70 99 241 62 38 45
16 64 56 60 31 49 89 70 83 164 73 46 &7
17 60 61 70 33 48 88 76 88 106 T4 43 17
18 60 62 80 35 4“6 88 98 T4 76 96 38 88
19 56 61 80 37 45 91 152 64 58 309 L4 162
20 58 60 76 40 43 86 251 62 47 131 60 140
21 60 63 71 42 43 78 217 59 43 101 46 136
22 60 63 58 45 “2 71 156 59 38 108 33 116
23 60 57 55 47 42 62 593 61 37 95 22 95
24 64 69 52 50 41 64 531 62 78 65 24 85
25 &0 69 50 50 41 &7 321 60 76 72 31 17
26 60 65 48 52 41 67 227 31 914 62 50 69
27 71 40 46 S4 43 70 175 103 715 63 118 64
28 T4 37 45 60 45 71 las 71 436 61 469 62
29 T4 50 43 76 49 67 123 88 367 57 199 62
30 81 68 41 16 ————— 63 110 78 971 53 119 60
31 78 —————— 38 T4 ——e—am— 100 ———— 76 mmmee 56 97 —————
TOTAL 25024 1,892 1,944 1,206 1,615 2,736 45307 2,358 54225 3,983 25461 34687
MEAN 65.3 63,1 62.7 38.9 55.7 8843 144 T6.1 174 128 79.4 123
MAX 81 8¢ 82 76 75 170 593 106 971 637 469 798
MIN 53 37 38 23 4l 56 56 59 37 53 22 45
CFSM .07 <06 .06 «04 <06 +09 15 .08 .18 13 .08 12
IN, +08 <07 .07 «05 06 +10 ol6 +09 .20 .15 .09 .14

AC-FT 4,010 3,750 3,860 24,390 3,200 5y430 84540 4,680 104360 7,900 4,880 7+310

CAL YR 1967 TOTAL 100,002 MEAN 274 MAX 8,320 MIN 34 CFSM .28 IN 3,77 AC-FT 198,400
WTR YR 1968 TOTAL 33,438 MEAN S1.4 MAX 971 MIN 22 CFSM .09 IN 1.26 AC-FT 665320



DES MOINES

RIVER BASIN

66
05484000 SOUTH RACCOON RIVER AT REDFIELD, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR OCTOBER 196B TO SEPTEMBER 1969
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL
1 66 208 203 114 108 1+240 821 492 293 24100
2 76 192 201 108 106 1,000 1,400 496 269 1,430
3 67 176 197 104 100 820 1,130 490 258 19140
4 61 168 189 102 96 700 1,030 449 249 1,370
5 63 170 150 100 92 600 1,890 463 241 1,460
6 82 177 110 97 8B 530 14210 547 233 1,090
7 92 1 92 96 85 480 977 1,020 221 920
8 133 160 80 94 82 440 894 14040 244 14620
9 424 152 122 94 19 410 974 766 243 43790
10 109 155 166 91 76 390 754 631 213 44290
11 573 160 176 89 81 315 618 543 293 3,080
12 330 152 180 88 B4 365 532 480 760 2,170
13 255 164 120 86 84 360 478 440 726 1,560
14 215 190 72 93 80 360 457 415 601 1.160
15 188 223 110 100 16 360 513 373 417 882
16 182 286 178 600 15 1,040 654 359 399 125
17 1,110 384 160 730 12 54500 1,120 400 352 2,200
18 14390 356 190 410 70 9:900 1:570 422 326 24020
19 11140 321 510 310 70 94340 1,550 378 185 1,730
20 826 279 380 260 68 8,000 1,130 386 133 980
21 612 288 310 224 70 54980 905 867 153 750
22 45} 291 266 194 11 b4y 410 751 1,160 202 635
23 361 276 240 172 13 5,080 639 725 255 578
24 317 264 220 158 78 Byu10 559 596 329 547
25 284 264 200 150 320 7,360 509 521 303 520
26 269 238 182 140 1,800 4,320 560 464 1,330 182
27 258 231 172 134 24340 1180 432 10410 2,290
28 249 218 160 128 1,880 177 386 1,910 1,730
29 239 208 150 122 1,370 604 368 44970 1,160
30 227 195 148 118 882 535 319 3,000 755
31 220 —————= 128 114 865 m———— 306  ~—-m- 596
JOTAL 11,469 64697 54762 5:420 Tolbs 85,107 26+721 16,714 20,578 47,060
MEAN 370 223 186 175 255 2¢ 745 891 539 686 14518
MAX 1,39%0 384 510 730 1,800 94900 11890 1,160 49970 44790
MIN 61 152 T2 86 68 360 457 306 133 520
CFSM «37 .23 «19 .18 .26 2.78 #90 +55 «69 1.56
IN. .43 .25 .22 .20 $27 3.20 1.01 .63 7 1.77
AC=-FT 22,750 13,280 11,630 104750 145170 168,800 53,000 33,150 40,820 93,4340
CAL YR 1968 TDTAL 51,506 MEAN 141 MAX 1,390 MIN 22 CFSM .14 IN 1.94 AC~FT 102,200
WTR YR 1969 TDTAL 245,379 MEAN 672 MAX 9,900 MIN 61 CFSM .68 IN 9.24 AC-FT 4864700

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1969 TO SEPTEMBER 1970
DAY oCt NOV DEC JAN FEB MAR APR MAY JUN JuL
1 88 209 110 69 196 360 359 226 429 T4
2 95 182 108 68 180 1,530 349 223 577 81
3 95 163 100 66 170 1:160 328 213 293 98
4 94 149 96 66 160 533 319 197 265 87
H 100 139 82 64 152 525 303 184 237 82
& 119 138 99 62 154 476 291 169 225 19
7 108 136 92 62 166 3164 280 156 211 80
8 104 132 88 62 190 277 262 157 188 81
9 79 127 88 63 220 256 246 160 108 T4
10 T4 126 88 64 226 220 234 168 99 12
11 113 124 86 65 220 187 230 227 258 12
12 134 121 84 66 200 214 251 179 524 71
13 179 119 88 67 182 213 279 812 312 70
14 174 84 88 67 158 181 268 74480 238 78
15 148 96 86 67 148 173 257 44120 200 81
16 144 106 100 66 138 166 261 2,620 229 14
17 144 129 108 66 126 163 254 1,690 2641 70
18 136 127 102 64 122 165 280 1,200 189 87
19 147 97 96 64 140 177 356 856 147 80
20 178 90 90 64 230 192 353 618 138 80
21 145 86 84 64 250 192 321 558 141 69
22 131 116 76 64 240 207 335 539 129 63
23 118 125 68 64 240 217 299 586 123 62
24 114 118 60 64 238 224 271 510 117 62
25 114 115 64 64 230 286 253 14040 106 62
26 114 118 67 66 613 240 591 100 61
27 110 108 70 94 625 237 392 97 68
28 106 98 12 250 485 232 333 91 66
29 106 92 71 350 417 223 201 88 62
30 118 110 10 280 382 216 188 71 62
31 235 e-ee- - 10 226 353 ==-e- - 232 mmmem- 60
TOTAL 34864 34680 24651 2,888 54340 11,483 84387 264885 6,171 24268
MEAN 125 123 85.5 93.2 191 37 280 867 206 7342
MAX 235 209 110 350 250 14530 359 7,480 517 98
MIN 3 84 60 62 122 163 216 156 71 60
CFSM <13 .12 «09 «09 .19 «37 .28 .88 .21 «07
IN. «15 ol4 .10 oll +20 b .32 1.01 .23 09
AC~FT 7,660 7300 54260 54730 104590 224780 164640 53,4330 124240 44500
CAL YR 1969 TOTAL 231,646 MEAN 635 MAX 94900 MIN 60 CFSM .64 IN B.72 AC~FT 459,500
WTR YR 1970 TOTAL 78,905 MEAN 216 MAX 7,480 MIN 41 CFSM .22 IN 2.97 AC-FT 156,500

511

129

84853
286
737
129
.29
.33

17,560

64990

160



DES MOINES RIVER BASIN 67

05484500 RACCOON RIVER AT VAN METER, IOWA

LOCATION.--Lat 41°32'02", long 93°56'59", in SWiSW} sec.22, T.78 N,, R.27 W,, Dallas County, on right bank 100 ft
downstream from bridge on county highway R16, 0.3 mile northeast of Van meter, 0.7 mile upstream from small
left bank tributary, 1.2 miles downstream from confluence of North and South Raccoon Rivers, and 30 miles
upstream from mouth.

DRAINAGE AREA.--3,441 sq mi.

PERIOD OF RECORD.--April 1915 to September 1970. Prior to October 1934, monthly-discharge only, published in
WSP 1308,

GAGE. --Water-stage recorder. Datum of gage is 841.16 ft above mean sea level. See WSP 1728 or 1915 for history
of changes prior to Aug. 8, 1934,

AVERAGE DISCHARGE.--55 years, 1,212 cfs (4.78 inches per year, 878,100 acre-ft per year); median of yearly mean
discharges, 1,080 cfs (4.3 inches per year, 782,000 acre-ft per year).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):
Annual maximum discharge (*) and peak discharges above base (8,500 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time  Disch. G.H. Date Time Disch. G.H.
Qct. 1, 1965 2130 8,480 10.17 June 26, 1967 0830 10,900 12.11 June 29, 1969 0900 12,400 12.95
June 13, 1966 0030 *16,200 15.15 June 30, 1967 0500 8,960 10.84 July 10, 1969 0330 14,700 14.18
June 30, 1966 0600 9,380 10.72 July 18, 1969 0500 10,400 11.74
June 27, 1968 0730 *4,360 7.05 July 27, 1969 1530 8,7%0 10.71
June 8, 1967 1330 12,300 13,09
June 10, 1967 1800 18,700 17.04 Mar. 25, 1969 1030 *22,800 17.60 May 14, 1970 1845 *14,800 14.23
June 12, 1967 2100 *20,600 18.07 Apr., 9, 1969 0900 10,900 12.07

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.29-30, 1966 116 1969 Feb. 23-25, 1969 300
1967 May 27, 1967 53 1970 Sept.1l1l, 1970 102
1968 Jan, 8-10, 1968 50

Period of record: Maximum discharge, 41,200 cfs June 13, 1947; maximum gage height, 21.77 ft July 3, 1958;
minimum daily discharge, 10 cfs Jan. 22-31, 1940.

REMARKS. --Records good except those for winter periods, whieh are poor. Water-quality records for the water
years 1969-70 are published in reports of the Geological Survey.

COOPERATION, --Twenty-four discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS).--WSP 1308: 1927(M). WSP 1438: Drainage area. WSP 1508: 1915(M), 1916-17, 1918-23(M),
1925(M), 1926, 1933(M), 1939(M), 1947(M), 1949(M).

DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR DCTOBER 1965 TD SEPTEMBER 1966

DAy ocY NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 7,730 14340 600 1,800 310 781 3,320 830 1,310 49260 365 176

2 7,890 1,280 750 1,300 300 837 3,310 781 1,250 3,130 335 168

3 7,280 14230 851 1,500 300 781 24920 746 1,270 24380 312 168

4 5,710 1,190 823 1,280 295 634 2+470 718 1,440 1,920 294 168

5 44280 1,150 8as 1,100 290 340 24050 697 14650 1,690 280 162

6 3,510 1,110 84h 850 295 380 14830 683 1,630 1,740 267 155

7 3,030 1,090 700 400 295 420 1,680 676 15350 1,370 290 152

B 2,640 1,060 660 500 BOO 460 1,530 676 14240 1,190 285 149

9 24340 14030 700 700 3,000 640 1+430 676 3,980 1,070 285 1646
10 2,120 986 774 760 24400 746 19340 655 3,210 994 272 146
11 1,910 994 809 780 1,800 718 1,290 781 3,570 B93 249 143
12 1,730 1,420 B86 780 1,400 704 1,230 1,530 10,800 B09 240 143
13 1,600 1+360 914 760 1,100 676 14180 1,610 13,700 766 228 139
14 14510 14190 942 700 320 641 14150 1,310 13,600 683 220 139
15 1,430 1,090 978 650 820 627 14150 1,260 12,000 655 212 136
16 1,370 1,070 994 620 700 620 1,160 14230 8,980 641 208 133
17 1,300 1,010 837 580 590 614 14140 1,680 64550 607 208 136
18 1,230 963 760 540 510 607 1y110 1,540 5,250 588 312 136
19 1,190 949 740 520 470 594 1,090 1y440 49230 549 276 133
20 1+260 942 790 500 450 588 1,100 1,400 3,500 501 236 133
21 1,510 935 893 470 440 627 1,070 1,340 24970 453 326 130
22 1,870 935 907 450 480 978 949 1,230 24530 435 402 124
23 2,260 914 921 420 540 1y 600 978 1,600 2+190 430 285 121
24 29340 900 942 400 580 1+310 949 2,410 1,920 418 244 118
25 24120 879 949 380 640 1,270 928 24800 1:710 398 267 121
26 1,960 B60 650 360 1,500 914 3,560 1,590 396 256 130
27 1,790 780 500 350 1,680 900 3,010 1,500 430 224 124
28 1,660 640 430 340 14890 872 24300 2,910 380 204 121
29 1¢540 450 460 330 24030 858 1,920 71760 375 193 116
30 1,460 460 750 320 2¢ 430 865 1,660 7+560 375 186 116
31 1,400 m————— 930 310 2,920 —--m-- 14460  =—==-- 370 182 e~-===
TOTAL 80,970 30,207 244570 20,750 21,932 304663 424763 44,209 133,150 304874 89161 4,182
MEAN 24612 1,007 793 669 783 989 1,425 15428 49638 996 263 139
MAX 7+890 1,420 994 1,800 3,000 24920 3,320 3,560 13,700 4y 260 402 176
NIN 1,190 450 430 310 290 360 858 655 1,240 370 182 116
CFSM 76 29 23 .19 .23 29 41 41 1.29 .29 +08 04

IN. .88 +33 .27 .22 24 +33 46 48 1.06 .33 +09 +05
AC-FT 160,600 59,920 48,730 414160 43,500 60,820 844820 B7,690 264,100 614240 164150 84300

CAL YR 1965 TOTAL 772,928 HMEAN 2,118 MAX 19,600 MIN 90 CFSM .62 IN BJ36 AC~FT 1,533,000
WTR YR 1966 TOTAL 472,411 MEAN 1,294 MAX 13,700 MIN 116 CF5M .38 IN 5.11 AC-FY 937,000



DES MOINES RIVER BASIN

68
05484500 RACCOON RIVER AT VAN METER, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAk DCTOBER 1966 TD SEPTEMBER 1967
DAY ocr NDovV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 114 114 90 80 116 82 222 150 260 61150 436
2 110 110 108 81 116 91 200 132 222 44260 418
3 110 97 98 81 114 102 190 128 175 3+310 400
4 101 105 90 82 110 118 175 132 141 24780 376
5 105 128 104 81 106 140 165 128 626 2,420 358
6 101 128 132 90 100 130 150 128 1,530 24200 340
7 101 132 146 99 94 118 141 132 2,110 14940 328
8 105 132 150 100 94 128 150 123 10,300 1,750 322
9 101 141 140 100 94 150 165 118 7,880 15640 310
10 97 128 100 90 98 180 155 114 16,500 14660 304
11 89 120 100 76 98 210 161 128 12,800 14740 589
12 97 110 110 T4 100 240 146 132 17,500 141660 728
13 101 118 110 77 104 270 200 132 18,100 14420 621
14 110 132 110 %0 106 250 306 136 164300 1,240 482
15 110 136 110 100 118 230 304 14l 13,200 1,120 412
16 105 136 116 95 72 218 250 200 13,300 1,020 366
17 105 la1 120 86 82 200 200 195 11,800 948 334
18 136 lal 140 78 90 185 165 165 12,300 916 328
19 136 136 150 Bl 97 210 146 146 13 4400 1,400 304
20 136 136 140 86 106 238 279 123 13,200 14140 282
21 141 136 124 91 104 228 282 105 13,100 1,000 272
22 141 136 94 95 99 228 228 97 10,200 892 255
23 136 141 70 106 94 222 190 85 541460 796 238
24 123 180 71 130 90 211 170 77 51510 712 238
25 118 185 73 120 84 222 155 69 9,260 656 228
26 123 165 T4 124 393 165 57 104100 614 228
27 123 170 72 126 394 170 53 64830 670 244
28 123 170 70 120 352 180 8l 64930 698 250
29 110 138 T4 118 294 170 147 8,630 572 244
30 101 110 76 116 266 170 190 Bv480O 502 211
31 114 —ee——- 78 116 24k Eeted 250  ==~e-- 462 190
TOTAL 3,523 49052 34 240 2,989 2,717 69564 5.728 3,994 2664144 48,328 10634
MEAN 114 135 105 96 .4 97.0 211 191 129 B4y871 14559 343
MAX 141 185 150 130 118 394 306 250 18,100 64190 728
MIN 89 97 70 74 7L 82 141 53 141 462 190
CFSM .03 .04 .03 .03 .03 -06 <06 .04 2.58 45 «10

N, O Ok 04 203 +03 07 <06 <0 2.88 .52 331
AC~-FT 6,990 8,040 64430 54930 54390 12,980 114360 7+920 527,900 95,860 21,090

CAL YR 1966 TOTAL 347,479 MEAN 952 MAX 13,700 MIN 70 CFsSM .28 IN 3.76 AC-FT 689,200
WTR YR 1967 TYOTAL 363,587 MEAN 996 MAX 18,100 MIN 53 CFSM .25 IN 3.93 AC~FT 721,200

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968

DAY ocT NOV DEC JAN FES MAR APR MAY JUN JuL AUG
1 136 146 132 7 148 96 190 488 228 3,190 206

2 136 165 150 68 150 104 141 36 216 2,120 190

3 132 160 126 62 157 112 146 388 211 1,510 170

4 128 150 120 59 158 120 195 340 200 1,190 170

5 128 141 128 55 160 136 175 310 185 982 160

[ 118 128 136 53 158 170 155 288 160 844 150

7 1646 123 141 52 144 240 146 277 141 758 165

8 165 132 141 50 140 364 141 277 132 670 425

9 170 136 146 50 136 430 132 266 114 600 684
10 155 136 150 50 128 376 128 244 114 537 502
11 150 136 140 51 120 328 128 238 188 w82 443
12 136 132 140 53 114 272 lla 222 340 430 334
13 141 128 140 56 106 222 128 227 206 394 260
14 155 123 120 58 100 228 146 260 266 352 211
15 141 118 88 61 96 228 150 304 712 322 190
16 132 118 110 65 92 228 136 255 551 334 175
17 128 118 120 68 92 222 141 288 436 328 170
18 123 118 150 71 90 222 185 266 352 299 146
19 114 118 140 T4 87 216 244 244 272 532 161
20 110 118 150 78 85 211 474 233 216 530 Tal
21 105 123 155 BS 94 19% 456 216 180 430 141
22 110 128 120 92 98 190 352 206 150 400 114
23 110 118 76 9% 89 170 935 200 123 443 B9
24 132 118 84 100 82 155 14140 195 146 400 69
25 118 128 96 104 80O 150 974 190 185 382 77
26 114 110 110 146 1,020 216 1,640 370 132
27 123 100 110 170 924 238 44230 340 195
28 132 92 120 150 780 244 3,760 299 532
29 136 86 125 141 656 233 3,110 266 589
30 155 80 132 132 565 233 3,650 250 382
31 150 75 138 141 =ees-- 228 —e——ee 244 310
TOTAL 49129 34749 34742 2+417 34245 6,265 114197 84245 22,394 204228 7,663
MEAN 133 125 121 7840 112 202 373 266 746 653 247
MAX 170 165 155 138 160 430 1y 140 488 44230 35190 684
NIN 105 T2 75 50 80 96 114 190 114 244 69
CFSH <04 <04 04 .02 »03 +06 .11 -08 .22 .19 .07

IN. -0 « 04 +04 «03 <04 «07 .12 «09 24 .22 .08
AC~-FT 8,190 Ty4ted T 9420 49790 6y 440 124430 22,210 16,4350 444420 40,120 15, 200
CAL YR 1967 TOTAL 364,392 MEAN 998 MAX 18,100 MIN 53 CFSM .29 IN 3.94 AC-FT 722,800
WTR YR 1968 TOTAL 104,262 MEAN 285 MAX 44230 MIN 50 CFSM .08 IN 1.13 AC-FT 206,800

SEP

180
170
170
160
160
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150
146
146
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132
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214790
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05484500 RACCOON RIVER AT VAN METER, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTYOBER 1968 YD SEPTEMBER 1969

DAY [ NOV DEC JAN FES = MAR APR MAY JUN JuL AuG SEP
1 “12 1,560 991 460 380 1,900 8,770 2,450 1,490 9,300 64650 509

2 860 1,450 982 450 365 1,500 7,690 2,320 1,400 94160 44730 587

3 868 14340 974 440 356 1,260 64920 2,260 14330 8,190 3,700 670

4 750 1,260 966 450 350 1,080 61920 2,320 14260 7,070 3,080 649

5 663 1,220 900 460 350 920 8,220 2,360 1,200 64950 2,680 628

6 621 1,200 820 450 350 820 81490 24390 1,120 5,780 2,300 580

7 593 1,160 600 “40 368 740 9,660 3,870 1,070 5,090 2,130 574

8 621 1.110 450 430 342 700 10,500 44350 1,100 55790 2,080 670

9 892 1,050 380 «10 340 660 10,700 3,720 24680 94920 2,110 6le
10 1,530 1,040 490 400 332 620 9,410 3,350 4,630 12,400 2,230 656
11 24340 1,020 640 390 360 620 741900 2,920 49490 11,900 15720 845
12 24350 982 1,060 370 358 620 64570 21560 4,090 12,000 21040 792
13 1,930 948 900 360 340 600 54300 2,300 4,370 11,000 2,010 726
14 11620 974 400 350 326 600 44520 2,110 4,620 64740 1,620 656
15 11430 1,020 350 340 320 600 49230 1,950 4,980 ©y750 14390 580
16 1,280 14130 %50 720 3l 14100 44310 14820 44500 3,920 1,220 5564
17 14740 14510 600 1,100 310 41000 5,100 1,810 3,560 44930 14100 542
18 ©,230 1,780 640 840 308 13,600 64340 1,790 3,000 74180 997 490
19 5,680 1,770 1,150 660 306 13,700 74170 1+740 2,570 54440 912 470
20 51260 11620 940 590 306 12,400 74130 24050 2,180 %4970 205 446
21 64560 145640 800 550 306 12,500 5,830 3,090 1,920 44660 973 426
22 5,840 15460 700 510 304 12,700 %1610 3,630 1,780 34660 852 “24
23 44670 1,400 620 500 300 13,500 3,890 2,820 1,760 3,840 838 431
26 34560 14350 560 490 300 17,200 3,340 2,510 1,780 4,360 815 387
25 2,960 1,270 510 +80 300 22,100 24970 2,470 2,440 3,540 785 375
26 2,570 1,210 470 +80 2,000 21,000 2,910 2,370 49410 3,920 726 375
27 2,330 1,160 %30 %60 3,000 18,000 3,820 2,200 6,760 8,070 677 4oh
28 2,150 1:130 450 438 2,400 16,000 3,250 2,020 64820 72170 607 375
29 1,970 1,080 470 418 --—--= 13,300 21840 1:840 11,900 6,920 561 345
30 1,790 1,020 470 400 11,100 24610 1,710 10,200 7,070 542 339
31 14670 =mmmem “68 390 === 10,000  =--=-- 14590  ------ 7,070 528  ~---o-
TOTAL 72,680 37,766 20,631 15,226 15,671 225,440 181,920 764690 1054210 2124740 532508 164155
MEAN 2,338 1,259 666 491 560 7,272 65064 2,676 3,507 6,863 1,726 539
MAX 64540 1,780 1,150 1,100 3,000 224100 105700 4,350 11,900 12,600 64650 845
MIN “12 948 350 340 300 600 2,610 14590 1,070 3,560 528 339
CFSM .68 .37 .19 .14 .16 2.11 1.76 .72 1.02 1.99 .50 <16

IN. »78 o6l 022 .l6 .17 2,44 1.97 B3 1.14 2.30 .58 17
AC-FT 143,800 T4+900 40,920 30,200 31,080 447,200 3604800 152,100 208,700 422,000 1064100 324060

CAL YR 1968 TOTAL 223,517 MEAN 611 MAX 6,540 MIN 50 CFSM .18 IN 2.42 AC-FT 463,300
NTR YR 1969 TOTAL 1,033,435 MEAN 2,831 MAX 224100 MIN 300 CFSM .82 IN 1117 AC-FT 2,050,000

DISCHARGE, IN CUBIC FEET PER SECONDs, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

0AY ocr NOV DEC JAN FE8 MAR APR MAY JUN JuL AUG SEP
1 327 665 353 228 “10 1,300 1,790 1,030 1,380 690 186 110

2 316 595 372 226 385 24110 14740 995 1,980 668 156 110

3 313 594 373 226 370 3,360 1,750 955 14540 661 207 109

4 302 600 319 220 355 2,200 1,730 916 14360 627 485 106

5 300 600 281 218 350 1,990 1+650 R79 1,230 432 439 107

& 335 600 343 216 340 24420 1+610 B62 14150 622 310 12

T 312 590 293 212 345 24660 1+570 815 1:080 403 651 116

8 296 569 184 210 375 2,050 1,600 788 989 377 1,380 109

9 281 569 204 210 415 1,740 1:570 176 866 348 532 103
10 246 529 222 212 30 1,520 14680 176 T69 328 400 113
11 267 517 236 214 430 1,240 11610 882 866 310 376 102
12 303 503 250 214 %00 1,080 141400 831 11650 292 339 111
13 604 492 252 214 380 14130 14410 1,710 14500 282 295 105
16 el2 457 260 214 360 1,100 1,370 12,800 1,260 286 261 136
15 397 403 268 212 365 946 1,300 10,900 1,080 216 232 281
16 %13 616 272 210 330 866 1,280 By710 1,100 267 206 262
17 30 b4b 278 206 310 B29 1,300 7,630 1,030 256 195 189
18 %39 466 280 200 298 822 1+380 64510 854 299 235 173
19 502 ©10 276 192 275 Bés 1,500 1620 1¢100 321 256 152
20 582 383 270 186 260 BT0 1500 3,720 14260 298 202 154
21 576 316 260 188 290 887 15440 3,130 1,120 283 172 194
22 531 383 240 192 320 895 1,460 2,730 14180 267 166 152
23 503 621 206 194 370 930 11410 24680 14270 249 158 136
24 “?72 436 216 196 460 969 1,350 24460 1,040 233 152 139
25 454 430 226 212 580 1,100 14280 2,600 879 216 166 157
26 438 415 222 264 1,730 1,220 24330 778 203 139 204
27 420 396 226 370 24680 1,170 1,900 707 211 135 146
28 405 323 230 4860 24800 14160 1,700 649 205 131 128
29 393 311 230 470 216410 1s110 14540 598 195 126 123
30 409 310 230 460 2,100 1,090 15410 566 184 118 119
31 605 —————— 230 430 14900  -=---- 11400 ————— 179 112 ==-=- -
TOTAL 124379 14,101 8,100 T676 114823 494238 43,010 90,963 32,787 9,466 84936 4234
MEAN 399 670 261 248 422 1,588 1e6306 21934 14093 305 288 lal
MAX 605 645 373 %70 14060 34340 1:790 12,800 14980 “90 1,380 281
MIN 246 310 186 186 260 822 1,090 T74 566 179 112 102
CFSM .12 »l6 .08 «07 <12 »46 62 -85 .32 <09 +08 »06
IN, .13 .15 09 «08 13 +53 b6 .98 v35 .10 .10 .05
AC-FT 24,4550 27.970 16,070 154230 234450 97,660 85,310 180,600 65,030 18,780 174720 846400

CAL YR 1969 TOTAL 937,160 MEAN 2,568 MAX 22,100 MIN 184 CFSM .75 IN 10.13 AC~FY 1,859,000
WIR YR 1970 TOTAL 292,711 MEAN 802 MAX 12,800 MIN 102 CFSM .23 IN 3.16 AC~FT 580,600



70 DES MOINES RIVER BASIN

05485500 DES MOINES RIVER BELOW RACCOON RIVER, AT DES MOINES, IOWA

LOCATION.--Lat 41°34'30", long 93°35'48", in NE3SE} sec.10, T.78 N., R.24 W., Polk County, on right bank 10 ft
downstream from bridge on Southeast 14th Street at Des Moines, 0.8 mile downstream from Raccoon River and Scott
Street Dam, and at mile 200.7.

DRAINAGE AREA.--9,879 sq mi.

PERIOD OF RECORD.--April 1940 to September 1970.

GAGE.--Water-stage recorder. Datum of gage is 762.52 ft above mean sea level. Prior to Oct. 1, 1951, and Oct. 1,
1953, to Sept. 30, 1959, water-stage recorder above Scott Street Dam, 0.8 mile upstream at datum 11.16 ft
higher. Oct. 1, 1951, to Sept. 30, 1953, and Oct. 1, 1959, to Sept. 30, 1961, nonrecqrding gage at present
site and datum.

AVERAGE DISCHARGE.--30 years, 3,796 cfs (5.22 inches per year, 2,750,000 acre-ft per year). Median of yearly
mean discharges, 3,240 cfs (4.5 inches per year, 2,350,000 acre-ft per year).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (15,000 cfs), water years 1966-70

Date Time Disch. G.H. Date Time Disch. G.H. Date T1ime Disch. G.H.
Oct. 2, 1965 1600 22,800 21.16 July 1, 1968 0600 *8,270 13.85 July 10, 1969 1700 34,400 24.72
June 13, 1966 1200 *29,200 23.34 July 18, 1965 1400 22,300 20.94

Mar. 27, 1969 0500 *41,200 26.24 July 31, 1969 1200 20,700 20.31
June 13, 1967 2200 *38,600 25.70 Apr. 9, 1969 1830 27,400 22.81
June 26, 1967 2000 16,500 18.33 Apr. 19, 1969 1800 32,200 24.18 May 18, 1970 0600 *22,600 21.08
June 30, 1967 1830 16,700 18.45 July 2, 1969 1800 30,500 23.72

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.15, 1966 159 1969 Feb. 24, 1969

1967 Dec. 23, 1966 140 1970 Sept.11, 1970 348
1968 Jan. 11, 1968 69

Period of record: Maximum discharge, 77,000 cfs June 26, 1947 (gage height, 20.8 ft in gage well, 21.6 ft
from outside floodmark, site and datum then in use); minimum daily, 55 cfs Oct. 19, 1956.

Maximum stage since at least 1893, that of June 26, 1947, site and datum then in use. Flood of May 31,
1903, reached a stage of 20.9 ft (from flood profile) at Scott Street site and datum, by office of Des Moines
City Engineer.

REMARKS. - -Records good except those for winter periods, which are poor. Des Moines municipal water supply is
taken from infiltration galleries on Raccoon River, 3.5 miles above station. Average daily pumpage was about
S0 cfs. At times, water is pumped from Raccoon River into recharge basins, or into Waterworks Reservoir
(capacity, 4,800 acre-ft). Effluent from sewage treatment plant enters the river 2.3 miles below statlon.
Net effect of diversions not known. Water-quality records for the water years 1969-70 are published in reports
of the Geological Survey.

COOPERATION. --Forty discharge measurements furnished by Corps of Engineers. Average monthly pumpage from gal-
leries furnished by Des Moines Water Works.

REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1508: 1943(P).

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTODBER 1965 7O SEPTEMBER 1966

oAy ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 20+600 3,840 1,200 3,450 800 2,020 7,860 3,190 449380 7+600 1y 140 495

2 22,600 3,710 1,860 3y430 800 24130 B4870 3,020 4,090 64380 1,290 488

3 22,200 3,560 24390 3,960 790 2,350 94250 2,930 44110 51520 1, 19¢ 481

4 19,900 34430 2,460 3,250 780 24500 9,080 24880 4,150 44890 1,030 467

5 16,200 3,360 24490 2,750 770 1,900 84290 24,700 44040 43500 934 439

6 13,400 3,210 2,400 2,200 760 1,500 71680 24630 44500 54030 BS54 425

7 11,600 3,130 2+110 1,500 760 1,330 7,220 24540 3,780 3,980 8B6 404

8 10,100 3,050 1,940 860 820 1:370 6,850 2,510 3,650 3,420 822 383

9 9,080 2,960 1+980 B840 880 1,870 64360 24440 7+080 3,120 774 383
10 7,800 2,880 2,070 1,300 3,000 2,400 5,770 24380 89290 2,840 166 376
11 7,000 2,820 24240 1,900 3,400 2,600 51340 24690 74060 24580 726 369
12 64300 3,110 2,600 2,300 3,350 2,320 44980 3,410 16,800 24370 695 383
13 54820 3,620 24660 2,150 3,700 24250 49740 4,180 285400 24350 680 348
14 5,370 3,300 3,270 2,050 4,000 2,230 44600 3,840 264400 1,650 658 355
15 54120 3s130 34670 1,900 3,500 2+300 44630 34840 25,400 1,800 593 159
16 44840 3,010 3,660 1,700 2950 22250 44570 3,850 20,100 1,960 558 166
17 44600 24950 3,310 1,500 21450 21240 49440 4,200 154100 1,820 593 187
18 4,400 2,900 2,970 1,400 2+050 25240 49330 4,810 124100 14650 680 250
19 4,200 2,810 2,880 1,280 1,700 24300 44250 44420 9,800 1,570 642 299
20 49110 2,710 2,930 1,190 14550 24350 44070 4,220 8y180 Lv460 614 278
21 44420 2,650 24890 1,120 14400 2,400 3,980 4,030 74040 1,400 628 264
22 44800 24610 2,950 1,050 1,550 25900 3,800 3,780 64200 14360 695 264
23 54540 24540 3,000 980 1,730 3,830 34670 44280 54520 1,350 B78 264
24 54890 214530 3,070 950 1,900 44330 34610 61290 44,980 1,230 862 264
25 54650 24460 2,940 920 2,000 44270 3,590 74220 4,760 1,120 750 28%
26 54280 25470 2,590 910 2,000 4y130 3,530 99530 4y 740 1,070 695 264
27 44940 24420 1,900 900 1,950 44570 3,430 9,320 44600 1,080 665 278
28 4,630 24270 1,170 880 4,810 3,330 7,680 54830 1,070 635 264
29 4,370 1+500 14260 860 54050 3,310 61460 B 240 1,140 593 264
30 44150 1,200 1,980 850 5,230 3,350 54560 11,100 1,210 551 278
31 3,970  ------ 34360 820 69360  mem-e 4,880  ———~-- 1,080 523  m==e—e
TOTAL 258,880 864140 78,200 51,150 53,280 90,330 158,780 135,710 280,420 794600 23,600 94824
MEAN 84351 2.871 24523 1,650 1,903 24914 54293 4,378 94347 24568 761 327
MAX 224600 3,840 3,670 3,960 4y000 64360 94250 94530 28,400 7,600 11290 495
MIN 3,970 1,200 1170 820 760 1,330 3,310 24380 3,650 1,070 523 159
CFSM +85 «29 v 26 .17 .19 +30 .54 b4 .95 .26 .08 .03

1N, 97 «32 .29 .19 »20 <34 .60 .51 1.06 «30 <09 +04
AC~FT 513,500 170,900 155,100 101,500 105,700 179,200 314,900 269,200 556,200 157,900 46,810 19,490

CAL YR 1965 TOTAL 2,531,681 MEAN 6,936 HAX 65,000 MIN 320 CFSM .70 IN 9.53 AC-FT 5,022, 000
WTR YR 1966 TOTAL 1,305,914 MEAN 3,578 MAX 28,400 MIN 159 CFSM .36 IN 4,92 AC-FT 2,590,000



DES MOINES RIVER BASIN

05485500 DES MOINES RIVER BELOW RACCOON RIVER, AT DES MOINES, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR OCTOBER 1966 YO SEPTEMBER 1967

DAY ocT Nov DEC JAN FEB MAR APR MaY JUN JuL AUG
1 390 250 250 175 250 160 14550 995 750 144500 14340

2 306 264 210 175 275 210 14450 910 742 11,000 1, 290

3 271 775 200 175 270 235 1,310 918 710 8,810 1,220

4 222 313 200 180 260 265 1,300 870 658 T4 20 1,170

H 194 299 210 200 245 3g00 1330 838 894 61590 14160

6 201 320 236 210 260 290 1,490 814 25050 51900 1,100

7 243 320 285 220 285 28BS 14960 806 24750 5,400 14040

8 229 208 327 220 260 280 2:180 734 10,700 49970 977

9 236 180 330 220 240 400 2,150 695 16,600 49740 586
10 194 334 260 210 220 758 1,990 726 244200 44540 14590
11 194 341 200 200 240 1,160 1,900 726 2B 4400 41410 1,310
12 194 341 210 185 250 1,450 1,BBO 758 31.700 49220 1. 310
13 194 334 220 180 220 14400 1+960 959 37,100 34900 1,230
14 208 313 220 190 230 14340 2,000 1,540 38,100 3,710 1,080
15 285 320 215 200 280 1,280 2:020 1,430 354100 3,480 950
16 222 327 220 205 350 1,400 14900 1,210 304,300 34250 862
17 187 320 240 200 240 1:390 19690 1,130 284500 34330 862
18 243 320 271 185 220 1,380 1,610 1,080 294500 2+170 854
19 320 334 320 170 200 1,330 15540 1,000 325500 24990 758
20 299 348 313 180 250 1,300 1,660 902 291600 3.+310 726
21 306 341 299 195 230 14370 14680 830 244300 24930 1,080
22 299 348 160 200 205 1+360 1,570 750 204500 2,690 565
23 299 355 140 215 260 12390 14490 658 14,700 2,450 390
24 299 369 145 230 190 14240 14380 614 12,000 241240 509
25 313 383 150 240 180 1+180 142B0 572 15+300 2,000 530
26 299 390 170 250 170 14640 1+280 530 16,100 14940 551
27 292 390 180 260 160 1,820 1,230 516 14,100 1,910 572
28 292 376 178 255 150 14940 1,160 607 11,700 1,860 695
29 285 369 175 250 —————- 14910 1.100 586 145400 14670 878
30 292 360 175 250 1,840 1,090 702 164200 14520 862
31 271 —————— 175 250 14690 —————— 734 —————— 14410 798
TOTAL 8,079 104242 64884 69475 6,590 33,993 48,4130 264140 540,154 131,260 29, 245
MEAN 261 341 222 209 235 1,097 1,604 843 18,010 b4y 234 943
MA X 390 775 330 260 350 14940 24180 1:540 38,100 14,500 1+590
MIN 187 180 140 170 150 160 1,090 516 658 15410 350
CFSM 403 .03 +02 »02 .02 .11 16 +09 1.82 43 «10
IN. <03 + 06 +03 .02 +02 .13 .18 +10 2,03 .49 .11

AC-FT 16,4020 20,320 13,650 124840 13,070 674430 95,470 51,850 14071M 260,400 58,010

CAL YR 1966 TYOTAL 907,899 MEAN 2,487 MAX 28,400 MIN 140 CFSM .25 IN 3.42 AC-FT 1,801,000
WIR YR 1967 TOTAL 861,955 MEAN 2,362 MAX 384100 MIN 140 CFSM .24 IN 3.25 AC-FT 1,710,000

M Expressed in thousands.

OISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 7O SEPTEMBER 1968

OAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 299 348 215 124 320 148 341 14340 593 7s810 2y 050

2 632 383 220 110 340 160 348 1,180 523 54990 15520

3 474 348 215 102 355 150 390 1,060 516 44810 1.720

4 334 327 238 96 364 180 404 959 488 44080 14530

5 334 334 257 88 370 213 418 854 453 3,610 1+ 360

6 313 341 278 83 365 257 369 790 411 3,330 1,250

7 369 299 295 79 350 334 327 766 369 24870 1.180

8 390 271 308 74 313 614 320 750 369 25450 1,570

9 362 278 310 71 290 750 285 710 334 2,230 1+860
10 341 299 270 70 270 BO6 266 688 383 1,780 1,640
11 348 299 250 69 250 688 257 614 658 1,620 1,400
12 334 292 290 72 238 621 243 586 1,210 1,480 1+230
13 362 299 300 82 240 564 257 586 986 1,600 1,070
14 376 292 230 89 214 481 383 672 1,110 14440 986
15 369 292 170 93 is8 523 285 565 2,030 1,290 918
16 334 285 210 99 182 516 313 621 1,950 1,190 878
17 313 285 250 103 182 502 355 607 11660 877 822
18 341 218 290 109 182 516 495 607 1,460 986 790
19 306 285 265 118 170 516 586 572 1,280 1,950 750
20 299 285 295 125 160 397 782 537 1,280 3,860 688
21 292 299 310 132 166 327 902 523 14190 3,290 650
22 299 271 190 141 166 509 878 502 1,030 2,600 593
23 271 285 150 149 145 481 1,480 495 870 24420 544
24 292 271 170 159 145 523 24520 481 942 2,030 509
25 271 278 195 168 166 411 29130 467 1+890 1,710 495
26 306 285 210 176 3%0 25120 523 3,170 1,500 600
27 292 210 220 190 383 2,020 523 54890 14360 593
28 292 130 190 200 383 1,840 530 7,550 1,240 586
29 327 180 170 230 383 1,670 551 74260 1,310 870
30 348 201 155 265 348 1,500 537 74860 1,460 798
31 334 mm———— 140 300 348 —————— 558 ————— 1,920 695
TOTAL 10,554 8+530 74256 3,966 69698 13,402 244482 204854 55,715 76,093 32,545
MEAN 340 284 234 128 231 432 816 673 1,857 24455 1, 050
MaX 632 383 310 300 370 806 24520 1,340 74860 7.810 2,050
MIN 271 130 140 69 127 148 243 “67 334 877 495
CFSM .03 <03 .02 .01 .02 04 .08 .07 .19 .25 .11
IN. 204 03 -03 »01 .03 +05 09 .08 21 .29 .12

AC-FT 201930 16+920 14,390 74870 13,290 264580 48,560 41,360 110,500 150,900 644550

CAL YR 1967 TOTAL 863,090 MEAN 2,365 MAX 38,100 MIN 130 CFSM .24 IN 3.25 AC=-FT 1+712,000
WTR YR 1968 TOTAL 283,900 MEAN 776 MAX 7,860 MIN 69 CFSM .08 IN .07 AC-FT 563,100

SEP

750
702
688
642
600

546
502
481
460
446

4«18
397

481
516

621

579
509
481
544

509
439
446
439
397

369

14,4763
492
750
313
~05

+ 06
29,280

1,290

1,170
977
822
710
672

665
660
551
509

«09
474220



72 DES MOINES RIVER BASIN

05485500 DES MOINES RIVER BELOW RACCOON RIVER, AT DES MOINES, IOWA--Continued

DISCHARGE, I[N CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocT NOV DEC JAN FE8 MAR APR MAY JUN JuL AUG SEP
1 1,410 Ty140 3,130 1,090 1,070 3,050 23,600 11,800 54720 26,000 19,800 14900

2 1,430 64800 3,010 1,080 1,030 25650 204000 114100 59310 29,800 154900 2,000

3 1,780 64400 2,970 14100 11000 24300 18,200 10,800 44970 29,100 12,000 24590

4 1,820 64000 21940 15120 360 1,850 17.300 10,500 4,670 26,700 10,000 2,810

5 1,810 54680 24840 1,080 940 1,560 184200 10,200 44420 26,000 84540 2,610

& 1,780 5,440 2,500 14080 920 14450 21,100 104300 44130 244000 74640 2,430

7 14670 5+140 2,000 1,120 910 14380 244700 11,800 44050 21,400 64590 24640

8 14670 44850 1,400 1,080 930 14360 264700 12,900 6,530 21,000 6,000 29660

9 2,010 49620 1,300 1,050 960 1,350 27¢300 11,500 6,350 25,100 69120 2,610
10 2,590 4,510 1,120 1,010 910 14300 264600 10,600 74470 33,200 54820 2,360
11 34350 49330 14300 980 940 1,220 244600 9,570 7.1920 34,000 59230 24360
12 34920 4,160 2,000 950 1,000 1,150 23,200 By740 B4580 33,900 Ly 740 2+350
13 3,750 3,950 2,900 930 940 1,120 212700 84080 9,610 32,700 4¢830 29140
14 3,890 3,870 1,400 910 320 1e140 21,400 71600 10,100 28,200 49290 14990
15 34380 3,900 1,000 910 900 14190 23,300 Trl40 10,4300 23,800 3,850 1,890
16 3,170 45010 900 1,080 860 1,300 261400 64700 9,880 20,500 34570 1,740
17 3,130 44280 900 1,350 840 44500 29,100 64740 8,510 184800 356420 14640
18 5,380 44670 1,100 1,790 820 14,000 314300 6,380 T+410 20,800 3,170 1y540
19 10,300 44760 1,500 1,600 800 15,500 324100 64340 64650 18,600 24930 1,430
20 12,100 44560 24250 1450 780 17,200 31,900 6,980 5,900 16,800 2,820 1,370
21 13,200 4+370 24400 14310 770 19,000 294500 84670 51330 15,200 24540 14280
22 12,500 4»180 2,000 14250 760 21,000 255200 104100 4,980 13,4C0 34260 1,300
23 12,4300 4,130 1,700 1,310 160 23,600 22+000 8,900 44800 12,300 34170 1+270
24 11,200 3,970 14500 1,400 750 27,500 19,200 8:530 49720 12,000 3,230 1,200
25 10,600 3,810 14370 1,460 B40 34,600 17+300 9,050 51560 i1, 100 3,020 1y170
26 10,100 3,690 1,230 1,380 1,600 40,000 169100 9,120 74620 9,860 24730 1.220
27 94460 35630 1,170 14300 34800 404800 16¢500 By440 13,100 14,200 24510 1+300
28 B.830 3,480 1,190 1,270 44000 38,000 15:500 7,860 15,600 17,800 21320 1,180
29 8,300 3,350 1+200 1,210 34,400 13,800 741260 21,200 19,400 2+ 150 1,010
30 7+900 34240 1,170 11170 31,000 12,700 64680 244300 20,300 11990 959
31 79550  ~==-em 1,120 1,110 ————— 27,800 —————— 6+180 ===-== 20,700 14890 —————
TOTAL 182,280 136,920 54,510 364930 31,710 414,270 676,500 276,560 245,690 676,660 165,870 54,949
MEAN 54880 41564 1,758 14191 14133 13,360 224550 84921 84190 21,830 5¢351 1,832
MAX 13,200 79140 3,130 1,790 4,000 404800 32,100 124900 244300 344,000 19,800 2+810
MIN 1+410 3,240 900 910 750 1,120 12,700 64180 44050 94860 14890 959
CFSM +60 46 .18 «12 .11 1.35 2428 +90 +83 2.21 1% .19

INe .69 .52 .21 16 12 1.56 2455 1.064 +93 2455 .62 .21
AC-FT 361,600 271,600 1084100 73,250 62,900 821,700 1+342M 548,600 487,300 1,342 329,000 109,000

CAL YR 1968 TODTAL 6314270 MEAN 1,725 MAX 13,4200 MIN 69 CFSM .17 IN 2.38 AC-FT 1,252,000
WTR YR 1968 TOTAL 2,952,849 MEAN 8,090 MAX 40,800 MIN 750 CFSM .B2Z IN 11.12 AC-FT 5,857,000

M Expressed in thousands.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 934 1,740 957 580 720 2,000 3,530 3,890 5,480 1,450 627 381
2 926 1,760 1,060 578 705 59220 34540 3,780 54840 1,670 603 374
3 902 2,130 1,090 580 680 7¢400 3,610 3,660 541420 19640 617 367
4 870 1,760 1,010 579 655 4y 760 3,690 3,500 44830 1,%30 1,070 361
5 854 1,720 913 566 620 49550 3,760 3,390 45410 1,400 1y 160 361
3 926 14670 930 555 618 4,980 34870 3,270 44090 14340 931 390
T 886 14620 896 541 625 5,970 4,030 3,120 3,830 14250 14060 365
B 830 14590 647 532 638 5:960 44580 3,000 3,580 14130 1+870 352
9 806 1,550 472 525 684 5,440 54280 24890 3,360 1,090 14450 451
10 T4 14500 Ta4 525 750 4,840 54370 24810 3,110 1,010 1,100 405
11 T4 1,460 507 528 698 4,090 5,210 3,200 3,100 953 982 348
12 894 1,190 536 528 660 3,770 59250 3,000 41160 898 979 357
13 942 14360 703 522 640 3,590 5,080 54190 4,060 803 915 370
14 1,030 14310 770 519 620 3+330 49940 174300 3,780 796 B26 431
15 1,070 1,230 730 500 600 2+950 44790 22+100 3,580 812 174 621
16 1,080 1,200 700 478 580 2,620 44640 224100 3,400 774 51 722
17 1,100 1,220 760 462 548 24430 4,580 224500 3,220 765 706 606
18 1,160 1,210 730 450 528 24350 44650 224400 823 14020 585
19 14300 1,200 700 430 508 2+360 44680 18,100 813 14040 547
20 1v410 14130 563 420 500 2,380 4,650 13,000 863 763 511
21 1,440 966 538 413 24440 4,560 104600 995 626 519
22 14370 921 633 455 24340 44570 94070 954 586 “B6
23 1+330 1,070 463 500 24480 49530 8,890 926 563 %55
24 1,260 1,160 514 542 2,490 44570 74750 895 Si4 510
25 14300 1,150 505 608 2,670 49550 7,090 871 471 508
26 1,100 1,120 540 640 3,270 44530 64910 790 446 539
27 14,070 1,090 560 680 44350 44420 54970 819 435 551
28 1,030 1,010 575 700 44790 44270 54400 825 425 “b4
29 1,000 937 580 720 4,630 44160 5+160 803 408 436
30 1,080 891 580 720 3,910 4,060 54040 711 397 41l
31 1,370 580 720 34660 ————— 5,100 658 388
TDTAL 32,818 394B65 21,486 17,096 20,502 117,820 133,910 259,180 108,840 31,057 244501 13,784
MEAN 1,059 1,329 693 551 732 3,801 41664 Be361 3,628 1,002 790 459
MAX 1,440 2,130 1,090 720 1,610 74400 54370 22,500 51840 1,670 1+870 722
MIN 174 891 463 413 500 2,000 3,530 2,810 24150 658 388 348
CFSM .11 e13 .07 <06 «07 .38 45 +85 37 +10 «08 +05%

IN. .12 .15 .08 06 .08 “bb «50 +98 4l W12 +09 «05
AC~FT 654090 79.070 424620 33,910 40,670 233,700 265,600 514,100 215,900 61,600 4B+600 274340

CAL YR 1969 TOTAL 2,673,308 MEAN 7,324 MAX 40,800 MIN 463  CFSM .74 IN 10.07 AC-FT 5,303,000
WTR YR 1970 TDTAL 820,859 MEAN 2,249 MAX 22,500 MIN 348 CFSM ,23 IN 3,09 AC-FT 1,628,000



DES MOINES RIVER BASIN 73

05486000 NORTH RIVER NEAR NORWALK, IOWA

LOCATION.--Lat 41°27'25", long 93°39'10", in NW3SW} sec.20, T.77 N., R.24 W., Warren County, on left bank 10 ft
downstream from bridge on county highway R57, 1.7 miles southeast of Norwalk, 5.2 miles (revised) upstream
from Middle Creek, and 6.2 miles downstream from Badger Creek.

DRAINAGE AREA.--349 sq m1,

PERIOD OF RECORD.--February 1940 to September 1970.

GAGE.--Water-stage recorder. Datum of gage is 788.45 ft above mean sea level (levels by Corps of Engineers).
Prior to June 12, 1946, nonrecording gage, at same site and datum. Jan 7 to Oct. 11, 1960, nonrecording gage
at site 2.1 miles upstream at different datum.

AVERAGE DISCHARGE.--30 years, 158 cfs (6.15 inches per year, 114,500 acre-ft per year). Median of yearly mean
discharges, 110 cfs (4.3 inches per year, 79,700 acre-ft per year).

EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet), water years 1966-70:

Annual maximum discharge (*), peak discharges above base (1,700 cfs), and annual minimum discharge

Maximum Minimum
Wtr yr Date Time Disch. G.H. Date Disch.
1966 June 14, 1966 0400 *1,580 20.41 Sept.23-24, 1966 .30
1967 June 14, 1967 1000 *1,920 20.45 Sept. 5-13, 16, 1967 .10
1968 Apr. 24, 1968 1645 *555 13.71 Aug. 11-12, 14, 1968 .04
1969 Mar, 19, 1969 1045 *3,840 21.43 Oct. 3-5, 1968 .04
July 19, 1969 2400 2,220 20.44
1970 Mar. 4, 1970 0615 *5,740 22.18 Aug. 3, 1870 3.2
May 15, 1970 0745 2,850 21.05

Period of record: Maximum discharge, 32,000 cfs June 13, 1947 (gage height, 25.3 ftr, from floodmark), from
rating curve extended above 9,100 cfs on basis of area-velocity studies; no flow for several days during each
year 1954-58.

REMARKS.--Records good except those for winter periods, which are poor.
COOPERATION. - -Twenty-eight discharge measurements furnished by Corps of Engineers.
REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1508: 1946.

DISCHARGEs IN CUBIC F\EET PER SECDND, WATER YEAR OCTOBER 1965 TD SEPTEMBER 1966

DAY ocr NOV DEC JAN FEB MAR APR May JUN JUuL AUG SEP
1 123 35 33 129 23 51 102 64 84 68 14 2,6
2 113 34 29 230 22 57 B9 6B 81 54 11 243
3 83 34 ERS 466 21 65 BO S4 B7 46 94 2.2
4 65 31 3¢ 394 21 B2 70 “«6 93 «0 A.0 1.9
5 56 30 41 235 21 76 70 «3 104 39 7.3 1.8
6 50 30 39 111 23 T4 6B 41 997 7 6.9 1.7
7 &7 30 30 64 25 77 65 40 733 64 7.8 16
8 43 29 26 102 300 50 64 38 206 54 B.2 1.6
9 42 29 32 131 700 55 58 38 586 47 7.5 1.8
10 40 30 42 nz 380 66 58 39 547 hb 6.6 1.2
11 37 31 40 95 230 76 58 765 310 41 ol l.0
12 34 37 147 B3 174 B1 S8 383 665 34 641 1.0
13 33 56 76 75 136 74 58 436 1,630 28 6.6 1.0
14 33 120 62 76 nz 68 56 256 14340 25 5.6 1.3
15 33 99 47 73 g6 64 54 282 351 23 5.3 1.2
16 32 64 35 8 B4 64 52 478 233 23 et 1.0
17 34 53 26 b4 74 68 52 694 178 25 “b 90
18 34 51 27 59 66 72 54 945 145 25 21 -f0
19 34 “1 30 56 58 68 56 451 121 22 16 1.0
20 34 33 33 51 52 62 &2 270 100 20 12 90
21 39 33 31 47 47 58 58 260 a3 16 9.0 +90
22 72 38 N 43 44 BS 52 240 T4 15 9.6 «50
23 103 37 38 40 41 275 49 437 66 22 B.A +30
24 B7 37 122 37 38 266 49 614 S8 23 Beb +30
25 66 37 229 35 38 194 49 386 52 20 7.8 + 40
26 52 52 130 32 158 48 226 51 17 Tel .40
27 «5 70 101 30 182 46 174 58 17 5.8 «50
28 42 71 72 28 167 43 143 123 16 5.3 «40
29 39 42 50 26 145 4“2 19 186 14 4a7 40
30 37 36 71 25 127 50 103 129 25 4.0 40
31 36 mmmemee 199 23 120 w-=mee 92 meme- 24 3.2 mmemee-
TDTAL 1:618 14350 14934 3,038 24953 3,127 1,770 B+225 94271 1,002 24643 33,30
MEAN 5242 45,0 62,4 9B.0 105 101 59.0 265 309 32.3 7.95 1.11
MA X 123 120 229 466 700 215 102 945 1,430 71 21 2.6
MIN 32 29 26 23 21 50 42 38 51 14 3.2 »30
CFSM .15 .13 .18 «28 +30 «29 17 76 «B9 09 «02 +003
INe <17 14 #21 .32 #31 .33 »19 +BB +99 .11 +03 003
AC=FT 3,210 2,680 3,840 6+030 54860 64200 3,510 164310 18,390 1,990 4R9 66
CAL YR 1965 TOTAL 90+781.30 MEAN 249 MAX 6,600 MIN 4.3 CFSM .71 IN 9.68 AC-FT 180,100

WTR YR 1966 TOTAL 34,567.60 MEAN 94,7 MAX 14430 MIN .30 CFSM .27 IN 3,68 AC~FT 68,560



74 DES MOINES RIVER BASIN

05486000 NORTH RIVER NEAR NORWALK, [OWA--Continued

DISCHARGEs IN CUBIC FEET PER SECDND, WATER YEAR DCTOBER 1966 TD SEPTEMBER 1967

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 .60 60 1.3 1.2 3.7 4.1 17 9.6 15 58 5.8 «40
2 +30 «50 1.1 1.2 3.7 4.7 15 8.8 17 50 5.9 <30
3 .20 40 »90 1.2 3.7 5.0 14 8.2 19 42 5.5 «20
3 «20 <40 1.0 1.2 3.7 5.0 12 6e4 19 38 Go T .20
5 +20 40 1.0 1.1 3.6 5.0 9.6 5.5 25 33 4.3 .10
6 «20 50 1.2 1.1 3.5 5.2 8.4 5.2 75 30 3.8 +10
7 »20 «60 le4 1.2 3.4 5.3 7.7 5.0 222 28 3.5 «10
8 +20 60 1.6 1.2 3.3 5.0 Tl 4.8 150 26 3.3 .10
9 «30 .70 1.8 1.2 4.0 4.6 7.5 4.7 843 28 3.0 + 10
10 +30 «80 2.0 1.3 4.2 4.6 7.1 5.3 950 32 2.6 s 10
11 .20 «90 1.9 1.4 4.0 6.0 7.1 5.0 156430 4] 2.3 .10
12 .20 1.0 1.8 1.2 3.8 8.2 7.7 3.3 14510 37 2.0 <10
13 .20 1.3 1.7 1.2 5.0 11 10 3.1 1,680 26 l.6 +10
la «20 1.7 1.7 1.2 8.2 11 19 3.1 1,800 21 1o 6 «30
15 «30 1,8 1.7 1.2 84 10 21 3.0 963 18 1.2 +20
16 40 1.7 1.8 9.4 20 3.0 979 16 1.0 +10
17 40 2.2 l.9 9.4 17 2.7 19270 15 1.0 »20
18 50 1.7 2.0 9.4 16 244 449 15 1.0 +50
19 1.0 1.7 2.0 8.0 12 1.7 4«01 17 .90 .« 60
20 2.2 1.5 2.1 9.3 13 1.5 «l0 14 «30 30
2] lat 1.6 2.2 11 15 1s2 261 12 .80 2.2
22 1.1 1.9 2.2 12 13 1.0 212 11 «60 2.7
23 1.0 1.7 1.8 14 33 1.0 170 9.4 50 2.2
24 1.2 2.0 1.5 15 30 1.0 132 8.6 60 2.1
25 +80 2.1 1.2 15 19 «90 131 77 60 1.3
26 <70 245 1.0 21 15 260 130 8.0 60 1e2
27 +60 245 +80 32 13 + 60 104 7.8 +50 +90
28 +60 2.0 1.1 70 12 1.2 B3 7.7 40 ~60
29 60 1.7 1.2 b4 11 1.2 73 bob « 30 «30
30 =70 1.5 1.2 31 10 3.0 66 5.6 «30 +30
31 =70 ————— 1.2 3.8 21 ————— 11 ———— 5.8 .30 m————
TOTAL 17.70 40.50 47.30 66.7 132.8 44642 419.2 115,00 14589 675.0 61,20 18.60
MEAN 57 1.35 153 2.15 4e T4 14,4 14.0 3.71 486 21.8 1.97 62
MAX 2.2 2.5 2.2 5.0 8.4 70 33 11 14800 58 5.9 2.7
MIN .20 «40 .80 1.0 3.3 4ol 7.l 60 15 5.6 +30 .10
CFSM +002 » 004 + 004 006 .01 .04 04 01 1439 + 06 +006 . 002
IN. 2001 +004 005 . 007 .01 «05 204 .01 1.56 07 « 006 £001
AC-FT 35 80 94 132 263 885 831 228 284940 1+340 121 37

CAL YR 1966 TOTAL 29,771.10 MEAN 81.6 MAX 1,430 MIN .20 CFSM .23 IN 3,17 AC-FT 59,050
WTR YR 1967 TDTAL 16+629.20 MEAN 45,6 Max 1,800 MIN .10 CFSM .13 IN 1,77 AC-FT 32,980

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1967 TO SEPTEMBER 1968

0AY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 .19 1.8 1.9 1,1 20 1.3 43 20 641 111 31 . bh
2 .16 2.1 2.1 «92 17 le6 4ol 17 7.9 28 Y «50
3 14 2.6 1.9 .78 14 2.0 4.9 le 9.5 8.9 .38 55
4 14 2.3 1.8 «66 11 2.6 4.9 12 Tel 3.8 34 1.0
5 +11 beb 1.8 <56 10 2.9 4.8 9.9 5e6 1.9 27 1.5
6 +06 4.0 2.1 a7 9.2 3.4 5.7 8.2 4.6 1.1 .16 1.2
7 .16 2o 2.2 bl 8.8 4.0 6.3 Tl 3.6 T .17 1.2
8 .19 1.9 2.2 36 Tet 15 8.1 7.l 3.2 «37 .26 1.7
9 «l6 1.3 244 .33 6.6 47 7.8 Tea 2.7 »15 .23 1.8
10 .21 1.1 2.7 «30 5.8 44 6.3 .4 4¢3 .17 .15 1.5
11 .20 1.5 2.8 .29 5.0 23 5.1 7.0 30 .15 04 1.0
12 $23 1.5 2.8 »50 4.2 18 4e3 6.5 65 34 .04 .75
13 .24 1.5 2.6 .56 3.6 17 4,0 6.4 11 62 06 »51
14 .26 1.6 2.5 N-13 3.2 13 4.2 7.9 5.0 .62 <04 .4l
15 +33 1.3 2.0 72 2.8 13 4.2 9.3 3.3 .43 - 05 27
16 .33 1.2 1.7 »86 2.4 10 5.3 11 2.4 «40 .05 .21
17 25 1.2 2.0 1.1 2.1 8.3 5.8 9.5 1.9 67 #11 +39
18 «25 1.0 2.3 l.4 2.0 8.1 6.2 T3 1.7 74 .21 40
19 26 .97 2.6 1.8 2.0 8.2 8.4 6.0 1.5 78 .27 «51
20 «30 1.0 2.7 2.8 2.1 7.6 18 5.1 1.2 T3 .25 .54
21 «56 1.2 243 4.3 2.1 6.8 37 5.0 1.1 .76 .23 .61
22 1.4 1.1 2.1 8.0 1.8 5.7 64 445 .93 .52 .21 .52
23 1.7 1.0 1.8 Te& 1ot o7 107 4e2 .78 70 15 37
24 1.7 1.6 1.7 6.4 1.2 4ot 44l 3.9 «81 .65 sl4 +31
25 1.5 1.6 2.0 5.6 1.0 40 333 3.8 1.3 60 .12 .22
26 1.4 1.5 1.7 5.2 1.0 440 111 4.6 1.5 .36 .26 .17
27 1.5 1.2 1.% 64 1.0 4el 59 545 1.6 31 vt .17
28 1.2 1.0 1.3 B.2 1.0 3.9 40 5.9 1.7 .19 .32 W13
29 1.2 1.3 lea 11 1.1 4.0 31 6.5 86 .16 25 .20
30 1.5 1.6 1.5 13 ————— 4l 25 5.5 187 .11 «30 .21
31 l.4 mm———— 1.3 16 ————e- 4.1 —m——— be1 - 11 37 m—————
TOTAL 19.23 49.77 63.7 108.06 150.8 299.6 1,371.0 24146 460.32 165,95 6460 19.29
MEAN 6 1.66 2.05 3,49 5.20 9.66 45.7 T.79 15.3 535 .21 -1
MAX 1.7 4eb 2.8 16 20 47 441 20 187 111 .bb 1.8
MIN 06 .97 1.3 .29 1.0 1.3 4.0 3.8 .78 all 04 .13
CFSM «002 . 005 006 .01 .01 +03 <13 .02 » 04 .02 «0006 002
IN. 002 <005 « 006 .01 .02 .03 .15 .03 » 05 <02 [ »002
AC-FT 38 99 126 214 299 594 24720 479 913 329 13 38
CAL YR 1967 TOTAL 16,656.40 MEAN 45.6 MAX 1,800 MIN .06 CFsM .13 IN 1.78 AC-FT 33,040

WTR YR 1968 TDTAL 2,955.92 MEAN 8.08 MAX 44l MIN .04 CFSM .02 IN .32 AC-FT 5,860



DISCHARGE,

DES MOINES RIVER BASIN

05486000 NORTH RIVER NEAR NORWALK, IOWA--Continued

DAY ocT NOV DEC JAN

1 .19 «20 2.0 2.7

2 .12 .19 1.9 2.5

3 «04 <15 1.8 2.2

4 04 14 .7 2+1

5 04 <13 5.8 1.B

6 .18 W16 2.0 1.7

T 21 .15 1.2 1.6

8 .17 .12 60 1.5

E «51 «10 245 1u4

10 44 .29 38 1.3

11 29 ool 42 1.2

1 ¥4 +37 54 63 1.1

13 +36 66 T4 1.0

14 «37 «77 +50 1.0

15 «37 «99 <39 1.2
16 «34 1.1 W42 41
17 4é 1.5 38 400
i8 +38 1.6 .45 350
19 .39 1.7 4.0 180
20 .43 1.7 15 110
21 W41 1.6 35 79
22 +36 1.6 50 66
23 «34 2.0 30 90
24 «30 2.8 15 46
25 .23 3.1 94 24
26 <21 2.7 7.0 19
27 .21 2.7 5.4 15
28 +20 2.5 4.8 12

29 .17 2.3 4ol 9.4

30 .15 2.2 3.5 Tt

31 .19 Se—ee- 3.0 6.0

TOTAL Ba4T 36.13 207,96 1,479.1

MEAN .27 1.20 6,71 477

MAX +51 3.1 50 400

MIN <04 .10 .38 1.0

CFSM .0008 .003 .02 14

iN. [ .003 .02 <16

AC-FT 17 72 412 2,930

CAL YR 1968 TOTAL 3,075.78  MEAN 8.4
WTR YR 1969 TOTAL 54,446,286 MEAN 149

DAY oct
1 16
2 15
3 12
4 10
5 9.7
6 10
7 10
8 11
9 13
10 14
11 15
12 15
13 26
14 50
15 63
16 52
17 35
18 29
19 26
20 36
2} 52
2z 48
23 38
2¢ 32
25 25
26 23
27 24
28 26
29 33
30 33
31 60
TOTAL 861.7
MEAN 21.8
MAX 63
MIN 9.7
CFSM .08
N, .09
AC-FT 1,710

CAL YR 1969 TOTAL 57,247.4
WTR YR 1970 TOTAL 41,549.6

DISCHARGE,»
NOV DEC JAN
176 27 16
226 26 15
125 24 14
72 22 13
56 3z 12
49 26 10
45 30 9.0
43 29 8.2
40 30 7.6
38 32 7.2
37 34 T.2
36 27 Tes
37 24 7.6
34 23 7.8
33 22 8.0
30 21 8,2
29 20 8.5
30 19 8.7
33 19 8.9
33 18 9.0
28 17 9.2
26 17 9.t
32 17 9.6
31 18 9.8
31 18 1o
33 18 11
33 18 12
27 18 100
25 18 460
26 17 380
m————— 17 220
1,694 698  1,424.3
49.8 22.5 45.9
226 34 460
25 17 7.2
ol4 06 .13
.16 .07 .15
24960 1+380 2,830
MEAN 157
MEAN 114

IN CUBIC FEET PER SECOND,

2,104.6
75.2
500
1.9
22
.22
41170

MAX 441
MAX 3,520

IN CUBIC FEET PER SECOND,

FEB

154
105
75
66
58

1,137
40.6
154
20
.12
.12
2,260

MAX 3,520
MAX 4,750

124207
394
3,520
32
1.13
1.30
249210

MIN
MIN

MAR

30
680
24940
49750
14720

254670

MIN 1.0
MIN 3.2

APR

4,919
164
910

50
a7
.52

9,760

404 CFSM
04 CFSM

APR

148

293

246

«39
T+310

CFSM .45
CFSM .33

MAY JUN
166 89
134 a1
113 70
97 64

84 57
94 55
166 49
554 47
461 58
257 51
174 “?
132 546
111 839
97 451
86 224
76 149
T4 116
101 99
100 8s
102 12
283 60
1,260 56
B4z 85
398 81
290 80
228 127
186 448
157 966
130 14050
120 1,450
101 —~----
Ty174 74652
231 255
1,260 14450
T4 47
.66 .13
.76 .8z
14,230 15,180
W02 IN .33 A
243 IN

224

195

12,515
404
2,710
57
1.16
1.33
244820

IN 6.10
IN 4443

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

175

147
139
169
220
926

298

166

154511
500
14990
107
1,43
1.65
30,770

C-FT &

2,505
80.8
243
21
.23
.27
44970

+ 100

5,80 AC-FT 108,000

.16
3,050

AC~FT 113,600

AC-FT

WATER YEAR OCTOBER 1969 7O SEPTEMBFR 1970

17

5.9

5.0
447
4.1
4.9
4.8
4.t

26649
B.61
17
404
.02
+03
529

82,410

3,668,686
118

1, 290
3.2

34
«39
7,280

75

SEP

8.9



76 DES MOINES RIVER BASIN

05486490 MIDDLE RIVER NEAR INDIANOLA, IOWA

LOCATION (REVISED).--lLat 41°25'27", long 93°35'09", in SWiSE{ sec.3S, T.77 N., R.24 W., Warren County, on right
bank 10 ft downstream from bridge on county highway, 0.4 mile upstream from Cavitt Creek, 1.6 miles upstream
from bridge on U.S. Highway 69, and 4.6 miles northwest of Indianola.

DRAINAGE AREA.--503 sq mi.

PERIOD OF RECORD.--March 1940 to September 1970.

GAGE.--Water-stage recorder. Datum of gage is 776.15 ft above mean sea level (Corps of Engineers bench mark).
Prior to Oct. 1, 1962, water-stage recorder or nonrecording gage at site 1.6 miles downstream at datum 2.81 ft
lower.

AVERAGE DISCHARGE.--30 years, 232 cfs (6.26 inches per year, 168,100 acre-ft per year); median of yearly mean
discharges, 190 cfs (5.1 inches per year, 138,000 acre-ft per year).

EXTREMES.--Maximums and minimums (discharge in cubic feet per second, gage height 1n feet), water years 1966-70:

Annual maximum discharge (*), peak discharges above base (4,500 cfs), and annual minimum discharge

Maximum Minimum
Wtr yr Date Time Disch. G.H, Date Disch.
1966 May 15, 1966 2400 *5,770 17.56 Sept.28, 1966 6.0
May 17, 1966 1900 5,400 17.10
1967 June 12, 1967 1800 *5,680 17.69 Jan. 19, 1967 3.3
1968 Apr. 24, 1968 0100 *1,370 9.69 Sept.28, 1968 .78
1969 July 19, 1969 0400 *9,280 a20.84 Oct. 4, 1968 .66
July 27, 1969 1430 4,900 16.57
1970 Aug. 8, 1970 1230 *8,970 20.62 Aug. 2-3, 1970 11

a From floodmark.

Period of record: Maximum discharge, 34,000 cfs June 13, 1947 (gage height, 26.40 ft, from floodmark, site
and datum then in use; 28.27 ft, from floodmark, present site and datum); minimum daily, 0.66 cfs Oct. 4, 1968.

REMARKS . - -Records good except those for winter periods, which are poor. Water-quality records for the water years
1966-67, and 1969-70 are published in reports of the Geological Survey.

COOPERATION. - - Twenty-two discharge measurements furnished by Corps of Engineers.
REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1508: 1940(M), 1941, 1944, 1946, 1949(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

pay ocT NOov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 352 65 50 225 43 96 159 101 173 102 30 11

2 208 62 60 712 42 110 146 101 172 a4 27 11

3 166 60 b6 757 41 130 136 96 182 Ta 24 11

4 139 59 74 417 40 150 125 84 179 66 23 11

5 126 59 79 298 40 120 118 78 251 b4 22 11

& 116 58 Bb 248 40 100 114 68 1,360 68 20 10

7 109 57 66 203 40 96 109 64 449 60 20 10

B 100 57 57 180 250 100 104 63 252 56 20 10

9 9% 56 70 160 700 110 99 65 14740 56 22 11
10 1] 56 5 150 390 120 97 6B 607 53 20 8.9
11 84 57 92 140 250 130 98 315 393 49 264 8.4
12 BO 97 126 120 180 160 98 1+390 2,110 «5 22 9.1
13 76 173 117 110 150 140 95 14890 42 20 11
14 73 235 99 120 120 130 90 388 690 40 19 15
15 73 136 79 130 110 120 B7 2,730 “32 “2 17 21
16 74 114 75 llo 100 110 B3 24470 344 ba 16 te
17 72 104 58 96 1o 120 B3 3,530 283 56 17 17
18 70 97 47 BS 120 130 104 1,510 267 46 33 13
19 68 88 43 80 100 120 153 666 212 40 20 12
20 67 30 47 74 90 110 131 497 176 37 17 11
21 92 87 54 (1:] 80 110 109 596 154 34 18 10
22 187 86 68 b4 T4 223 100 465 136 34 18 B.8
23 144 B2 80 60 70 507 95 1,130 122 38 17 7.6
24 110 BO 778 56 b4 367 91 895 111 35 17 7.1
25 91 78 636 54 0 232 91 “63 102 33 16 7.1
26 ez 85 244 52 218 89 336 106 33 17 7.1
27 76 106 120 50 218 B? 283 110 34 15 6.6
28 73 96 263 48 204 86 247 160 33 13 6.0
29 71 73 472 46 188 84 219 294 111 12 6.6
30 68 60 328 45 176 98 200 144 49 12 6.6
31 66 mm———— 298 44 173 ~emeem 185 —————— 41 12 ==
TOTAL 3,295 2,613 44807 5,003 54018 3,159 194914 13,601 1+619 600 314.9
MEAN 106 87.1 155 161 162 105 642 453 52.2 19.4 10.5
MAX 352 235 778 757 507 159 3,530 2:110 111 33 21
MIN 66 56 43 44 96 B3 63 102 33 12 6.0
CFSM 21 <17 .31 <32 32 .21 1.28 »90 .10 04 .02
ING .24 .19 «36 .37 -37 »23 1.47 1.01 .12 <06 .02
AC-FT 64540 5.180 94530 9¢920 7,070 9,950 62270 39,500 264980 3,210 14190 625
CAL YR 1965 TOTAL 131,887.0 MEAN 361 MAX 8,500 MIN 16 CFSM .72 IN 9.75 AC-FT 261,600

WTR YR 1966 TOTAL 63,507.9 MEAN 174 MAX 3,530 MIN 6.0 CFSM 35 IN 4,70 AC~FT 126,000



DES MOINES RIVER BASIN 77

05486490 MIDDLE RIVER NEAR INDIANOLA, IOWA--Continued
OISCHARGE,y IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY oct NOV DEC JAN FEB MAR APR MAY JUN Jur AUG SEP
1 Se4 5.6 7.2 3.7 6.8 B.2 33 32 58 160 30 5.6
2 Se4 7.0 6.6 3.8 6.8 9.0 30 35 52 117 27 5.2
3 4.9 7.9 642 3.8 6.8 10 29 29 39 99 25 5.0
“ 4.2 7.3 6,0 3.8 7.2 12 27 26 24 aB 24 448
5 4.0 9.0 6.7 3.9 T.6 13 26 27 16 79 23 4eb
6 4.3 6.9 9.0 3.9 8.0 16 26 28 296 71 23 4.5
7 4.3 6.0 7.8 440 8.4 18 25 29 33) 67 21 4e5
8 4.5 4.5 7.2 4l 7.8 26 25 27 169 64 20 Lot
9 445 9.1 6.6 4a2 T4 34 62 24 954 72 19 4ol
10 4.7 10 6.2 4e3 7.0 27 44 22 1,170 169 18 443
11 4.9 11 640 402 6.8 29 28 22 1,590 93 17 4.0
12 5.5 13 5.6 4l 6.6 31 27 23 44210 Tl 16 3.8
13 7.0 11 5.4 3.9 9.0 32 %0 22 2,550 62 15 5.8
14 7.6 8.9 5.2 3.7 12 26 138 20 1,010 53 15 8.l
15 7.2 9.5 5.0 3.6 9.0 24 85 19 1050 47 15 6.7
16 7.9 11 w7 3.5 Te6 14 “7 19 1,320 43 14 5.7
17 8.7 8.7 4.6 3.4 7.2 22 40 18 1,420 40 13 5.7
18 10 8.5 “.3 3.6 6.9 109 33 17 637 39 13 Se&
19 8.8 8.3 4.2 3.3 6.6 70 29 16 453 67 13 31
20 8.0 8.8 4.0 402 645 48 34 1a 495 37 13 23
21 10 Tet 3.9 5.8 127 % 12 593 35 13 26
22 7.8 7.5 3.9 9.0 17 186 11 462 33 14 16
23 6.7 7.9 3.8 18 42 85 9.9 275 N 13 12
24 6.5 6.8 3.8 28 31 65 R.8 234 30 12 10
25 6.6 7.1 3.7 35 29 53 8.2 251 30 10 T8
26 6.6 3.7 17 60 8.2 29 9.0
27 6.1 3.7 11 127 Be2 28 8.2
28 5.7 3.7 9.4 102 12 28 7.5
29 5.5 3.7 8.2 70 17 43 7.0
kL 5.9 3.7 7.6 48 25 52 6.5
31 5.9 3.7 7.2 38 43 36 6.0
TOTAL 195.1 250.8 159.8 233.,0 1,327.2 19495 632.3 14893 4B80.2
MEAN 6.29 8.36 5.15 7.52 4248 49.8 20.4 6lel 15.5
MAX 10 13 9.0 35 127 186 43 169 30
MIN 4.0 45 3.7 3.3 8.2 25 B.2 28 6.0
CFSM 201 02 .01 -02 .09 .10 <04 12 «03
IN. »01 .02 .01 .02 + 10 .11 .05 ol4 L3
AC-FT 387 497 317 462 24630 2y970 1,250 41+¢500 3,750 952
CAL YR 1966 TOTAL 53,398.6 MEAN 146 MAX 3,530 MIN 3,7 CFSM ,29 IN 3,95 AC-FT 105,900

WIR YR 1967 TOTAL 28:041.9 MEAN 76.8 MAX 4,210 MIN 3.3 CFSM (15 IN 2.07 AC-FT 55,620

DISCHARGEy IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

0AY ocT NOV DEC JAN FEB MAR APR MAY JUN Jur AUG SEP
1 3.5 8ut 5.6 9.0 45 3.2 11 41 14 33 12 3.0
2 3.3 9.4 bab 6.4 31 3.7 11 35 14 18 8.0 2.0
3 3.0 72 Te6 5.2 25 4ol 13 30 17 16 6.8 1.8
4 2.6 6.8 9.4 401 20 Seb 15 26 13 15 6.8 4e0
5 3.0 6.8 6.4 3.1 16 7 15 24 9.9 11 6.0 642
6 2.8 6.8 bt 2.5 14 11 19 21 9.1 7.6 8.0 8.4
7 5.0 6.8 6.8 1.9 11 15 19 21 8.0 5.7 be b 8.8
8 5.7 6.8 ba4 1.5 9.2 63 17 22 7.2 5.0 6.0 T.7
9 bab 6.6 640 1.0 Bt 109 14 19 643 5.5 5.0 14
10 4.1 6ot 6.4 +80 Tl 61 13 19 10 5.7 S5e7 11
11 bl 6.8 +80 6.8 41 14 18 440 5.5 5.7 A.1
12 4ol 6.8 «80 642 31 13 16 124 5.3 5.0 5.9
13 3.5 8.4 .80 5.6 26 12 15 i3 5.2 4.7 4.5
14 3.5 Tete «86 5.2 25 14 18 18 S.4 4.7 3.3
15 3.5 bote 1.1 5.6 20 14 26 12 5.6 Lot 2.5
16 3.3 Bat 1.7 18 15 32 10 5.9 Lot 2.
17 447 Gt 2.8 17 20 20 8.3 18 bt 2.
18 4.l 8.9 4.5 18 22 19 7.0 18 Gl 2
19 5.4 13 7.8 16 20 i8 5.7 T.6 3.8 2
20 5.6 8.9 13 15 42 15 4.8 5.9 3.0 2
21 5.4 7.8 24 14 B& 13 4.8 2.0 2
22 St Te2 4b 14 59 12 Set 2.2 2
23 5.4 8.6 42 14 4BO 12 6.8 1.8 1
26 6.0 10 43 13 793 11 64 1.6 1
25 5.7 11 37 12 272 11 76 1.5 1
26 5.0 10 32 12 13 23 244
27 S.4 11 33 11 13 11 3.1
28 St 12 36 10 12 9.8 2.1
29 6.0 12 39 9.7 12 9.4 1.7
30 7.6 13 42 9.3 12 Qe 243
ER 6.8 11 38 11 12 13 3.1
TOTAL 143.4 166.3 26546 479.66 27046 63949 24426 588 B854.9 435.3 138.7
MEAN 4463 5456 8.57 15.5 9.33 2046 80.9 19.0 28.5 4.0 4a47
MAX 7.6 9.4 13 46 45 109 792 61 440 76 12
MIN 2.8 3.5 5.6 .80 2.8 3.2 11 11 3.0 4.8 1.5
CFSM +009 0l 02 +03 .02 04 .16 +06 . 06 .03 .009
INe 401 01 .02 .04 .02 +05 .18 204 « 06 «03 «01
AC-FT 284 330 527 951 537 14270 49810 1,170 1,700 863 275

CAL YR 1967 T7TDTAL 28,011.50 MEAN T6.7 MAX 4,210 MIN 2.6 CFSM 415 IN 2.07 AC-FT 55,560
WTR YR 1968 TOTAL 6,525.82 MEAN 17.8 MAX 793 MIN .78 CFS¥ .04 IN .48 AC-FT 12,940



78 DES MOINES RIVER RASIN

05486450 MIDDLE RIVER NEAR INDIANOLA, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 .78 3.2 7.3 4.0 22 502 12% 245 109 630 224 49

2 .78 2.9 T2 3.3 19 321 120 206 99 348 199 47

3 .78 2.8 7.3 2+8 17 229 140 178 91 255 175 67

4 EY-13 2.8 7.1 2.4 19 181 161 154 85 214 157 50

5 W91 2.7 7.0 2.2 35 142 261 138 78 183 170 51

6 1.9 3.2 6.4 2.0 500 141 180 134 71 156 136 49

7 1.5 3.1 5.8 1.9 380 141 140 203 65 227 126 243

] 1.3 246 5.3 1.8 300 143 128 14530 62 235 115 183

9 2.8 2.5 4.8 1.7 240 120 119 639 60 552 166 69
10 2.7 2.9 48 1.6 180 94 130 352 59 14550 185 51
11 1.9 4.0 6.0 1.6 450 62 162 247 58 386 142 T4
12 1.7 5.7 7.2 1.6 280 70 128 199 1,390 321 120 63
13 1.8 5.5 7.3 1.6 190 58 102 170 14460 603 85 46
14 1.8 640 6.7 1.6 140 52 84 149 462 416 80 42
15 1.7 7.6 5.8 l.6 100 94 78 134 290 346 76 51
16 6.5 11 5.3 350 BB 496 8% 120 201 297 15 40
17 4.2 8.2 5.3 910 70 2,210 125 113 164 1,060 71 36
18 3.6 B.1 7.6 300 60 3,530 284 118 142 3+620 72 34
19 2.9 B.9 60 130 52 24390 288 119 123 Sy480 66 34
20 2.5 8.3 108 92 46 1+010 231 143 106 24340 337 33
21 17 9.1 76 B4 42 528 170 687 91 1,010 979 33
22 19 9.6 51 78 39 332 149 2,420 94 507 251 35
23 13 11 35 250 60 273 132 904 90 603 148 89
24 9.2 9.2 24 170 150 705 118 510 85 386 108 61
25 7.1 B.4 16 120 400 14490 107 369 94 311 B8R 44
26 5.6 8.2 13 82 1,100 759 107 292 201 328 17 42
27 b4e6 70 9.8 60 1,050 297 14970 231 635 3,690 69 46
28 3.9 7.3 7.7 45 720 208 806 164 1,510 1,180 64 45
29 3.8 7.3 8.6 35 165 435 166 2,180 453 60 34
30 3.5 7.2 6.6 28 146 301 142 924 317 55 31
31 3.3 ————— 5.0 24 132 ==e-- - 124 —————— 259 52  me=-=-
TOTAL 132.71 186.7 53449 2:789.7 64769 17,021 7,371 11,328 11,079 28,243 4,738 1:752
MEAN 4e28 6422 1743 90,0 241 549 246 365 369 91 153 5844
MAX 19 11 108 910 1,100 34530 14970 2,420 2,180 5¢480 979 243
MIN .66 2.5 4.8 1.6 17 52 79 113 58 156 52 31
CFSM +009 .01 .03 .18 4B 1.09 49 73 .73 1.81 <30 .12
IN. +009 .01 04 .21 .50 1.26 +55 B4 .82 2.09 +35 .13
AC-FT 263 370 1,060 5,530 13,390 33,760 144620 22,470 214980 56,020 9,400 3,480

CAL YR 1968 TOTAL 6,804.83 MEAN 1B.6 MAX 793 MIN .66 CFSM .04 IN .50 AC~FT 13,500
WTR YR 1969 TOTAL 91,925.01 MEAN 252 MAX 5,480 MIN .66 CFSM .50 IN 6.80 AC-FT 182,300

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 29 466 47 29 220 <90 108 164 89 29 13 19

2 29 259 46 25 155 B0O 114 153 90 26 11 18

3 27 165 44 20 56 44180 139 132 88 26 11 18

4 26 138 48 17 60 14650 164 114 a3 25 152 18

5 26 120 ST 15 62 445 149 105 75 24 185 19

) 27 110 53 14 66 292 130 96 68 24 29 20

T 28 98 46 13 66 225 11 S0 62 24 49 17

8 28 91 47 13 66 203 104 BS 58 22 64100 15

9 28 84 55 13 61 182 97 81 56 22 2,650 31
10 28 Bl 70 13 57 165 S0 83 54 21 442 34
11 28 78 72 14 52 1646 86 B84 53 19 221 20
12 31 75 66 14 47 134 169 B4 57 18 143 18
13 106 72 64 14 o5 125 442 373 66 17 102 18
14 106 70 66 15 41 118 508 15220 59 16 Bl 45
15 71 61 64 15 38 98 293 1,630 55 22 67 479
16 63 71 90 15 40 98 239 585 56 18 56 540
17 60 66 16 14 42 98 202 352 783 17 51 129
18 S1 b4 62 13 b4 100 255 266 Tle 22 55 T4
19 90 57 56 12 47 109 946 267 165 28 47 59
20 543 54 58 13 49 112 487 185 93 26 37 47
21 212 48 33 13 52 122 430 160 12 20 35 37
22 107 59 63 14 55 132 1,000 137 62 19 35 36
23 90 5B &3 15 58 138 302 131 55 18 33 11
24 76 55 63 16 62 132 193 217 52 16 30 245
25 70 51 LYs 20 66 130 183 245 47 la 28 127
26 65 50 58 50 69 153 159 137 45 13 25 357
27 59 48 54 560 73 151 146 109 40 13 24 163
28 56 48 50 720 128 136 93 38 14 22 68
29 57 50 45 800 118 125 B4 34 13 20 54
30 60 48 40 400 116 117 85 31 le 20 45
31 931 ————— 3s 295 108 —————— 87 emecae la 20 ——————
TOTAL 3,208 2,795 1,781 3214 1,818 10,799 7,629 1,434 3,300 616 10,794 2,861
MEAN 103 93.2 575 104 6449 348 254 240 110 19.9 348 95.4
MAX 931 466 90 800 220 49180 1,000 1:430 783 29 64100 540
MIN 26 48 3s 12 38 90 B6 81 31 13 11 15
CFSM .20 .19 .11 .21 .13 .69 51 48 $22 .04 69 .19
N, w24 .21 .13 24 .13 +80 56 +55 .24 + 05 «BO 21
AC-FT 64360 5¢560 34530 649370 34610 214420 154130 145750 649550 15 220 21,410 Sv670

CAL YR 1969 TOTAL 98485447 MEAN 271 MAX 5,480 MIN 1.6 CFSM .54 IN T7.31 AC-FT 1964100
WTR YR 1970 TOTAL $6+245.0 MEAN 154 MAX 6,100 MIN 11 CFSM .31 IN 64.16 AC-FT 111+600
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05487000 LAKE AHQUABI NEAR INDIANOLA, IOWA
LOCATION.--Lat 41°17'37", long 93°35'36", in SWisw} sec.14, T.75 N., R.24 W., Warren County, about 500 ft south-
east of dam on unnamed creek in Lake Ahquabi State Park and 5.0 miles southwest of county courthouse at
Indianola.
DRAINAGE AREA,--4,93 sq mi.
PERIOD OF RECORD.--June 1936 to September 1970.

GAGE.--Water-stage recorder. Datum of gage is 862.77 ft above mean sea level (Ilowa State Highway Commission
bench mark)., Prior to June 26, 1952, nonrecording gage 0.5 mile southeast at same datum.

EXTREMES.--Maximum and minimum gage heights, in feet, for the water years 1966-70 are contained in the following
table:

Max imum Minimum
Wtr yr Date Gage height Date Gage height
1966 June cere.. 8,93 Oct, 1, 1965 to June 6, 1966...,. P £
1967 June «.., 8,00 Dec. 26, 1966, ....000vvennrrens ceverens 5,41
1968 Apr. vees 6,76 Nov. 28, 29, Dec. 4, 1967....... vevereaes 5,62
1969 July cees T.82 Nov, 8, 9, 1968,...... P T )
1970 Aug. cee. 7.34 Aug. 4, 1970... i uiiiiriinirircoraracsaranans 5.98

a Lake drained.

Period of record: Maximum gage heirght observed, 9.95 ft June 5, 1947; lake drained Sept. 18, 1965, to
June 6, 1966.

REMARKS.--Lake is formed by earthfill dam with ungated concrete spillway at gage height 6.66 ft (revised). Re-
leases controlled by flume gage. Lake is used for conservation and recreation. Area of lake at spillway
elevation is 130 acres.

GAGE HEIGHT, IN FEET, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
6,59 6,33 6.12
2 6458 6,31 6.12
3 6457 6429 6.11
4 6455 6.27 6.09
5 6453 6425 6,07
6 6.54 6.24 6.05
7 5,94 6.52 6426 6.03
8 5.98 6,51 6,24 6,01
9 8.43 6449 6.23 5.99
10 8,28 6448 6,21 5.97
11 7,65 6446 6419 5.97
12 7.49 6,42 6.18 5.95
13 8,04 6441 6.17 5.95
14 7.36 6440 6416 6,02
15 7.08 6442 6,15 6,01
16 6441 6.14 5.99
17 6439 6.14 5.97
18 6,38 6,23 5.97
19 6,36 6421 5.96
20 6,32 6,21 5.94
21 6,29 6426 5.93
22 6.29 6.25 5.92
23 6,31 6423 5.90
24 6.29 6,21 5,89
25 6.28 6.20 5.89
26 6429 6,19 5.89
27 6430 6,17 5,88
28 6,31 6,16 5.86
29 6434 6,15 5.86
30 6437 6414 5.85
31 ——— ——— 6.35 6,13
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5.83
5.81
5.80
5.78

5.76

5.80
5.79

NOV

5.63

GAGE H

DEC
5.47
5.46
5.45
5445
5445

5.47
5448
5,48
5.48
5.47

5.41
5.42
5.47
5.47
547
5.47

GAGE H

DEC
5463
5463
5.63
5.62
5.63

5.64
5.66
5.65
5.66
5.67

5,67
5,67
5.67
5466
5.66

5.65
5.67
5.68
5.69
5.69

5.71
5.69
5.68
5.68
5.69

5.68
5.68
5.68
5.68
5.68
5.68
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05487000 LAKE AHQUABI NEAR INDIANOLA, IOWA--Continued

EIGHT, IN FEET, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

JAN
547
5.47
5.47
5.47
5.47

5447
5.47
5.47
5,46
5,46

5.45
5445
5,45
5.45
5.45

5.44
5.44
5.43
5.43
5.43

5.42
5.42
5.43
5e47
5.51

5.52
5.52
5.52
5.52
5052
5.52

EIGHTs IN

JAN
5.67
5.67
5.67
5467
5.67

567
5.66
5.66
5.66
5.66

5.66
5470

5.74

5.75
5475
5.75
5.77
5,77
5.77

5.55

5.54

FEET, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

FEB
5.80
5.80

5.76

5.75
5.75
5.74
5.74
5.74

5.73
5.73
5,73
5.72
5.72

5.72

MAR
5.50
5.50
5.50
5.49
5449

5449
5.48
5.47
5,47
5.47

5.54

MAR
5.73
5,73
5072
5.72
5.72

5.72
5.71
5.78
5.80
5.80

5.80

5.75

APR
5.81
5.83
5,82
5.81
5.82

5.82
5.80
5.86

6444
6445
6.45
6,45
6,47

APR
5.75
5.74
5.81
5.90
5.89

5.88

6,60

MAY
6446
6443
6a42
6442
6443

6043
6443
6243
6442
6e42

6042
6042
bo41
6440
6,39

6.38
6.38
6437
6436
6,35

6434
6.32
6430
6,30
6.28

6.27
6426
6436
6436
6e43
6.52

MAY
6459
A58
6.57
6.56
6,56

6455
6455
6454
6453
6.52

6049

6.50
6.50
6450
6450
6450
6.58

JUN
6459
6.62
6.62
6.62
6467

6474
6.70
6.68
6468
6,88

6472

6.69
6466
6465
65464
6463

babb

6,43
.42
6440
6.39
6.38

6.37
6435
6433
6439
6:39

JuL
6,62
6461
6.58
6456
6455

6.53
6.53
6454
6,54
6454

6453

6485
6475

6469

AUG
6458
6.56
6454
6.52
6451

6¢49
6,48
48
6446
6,43

6441
6439
6437
6.36
6434

6432
6431
6430
6.28
6426
6.25
6.23
6.21
6.20
6.19

6,18

AUG

6,03

SEP
6,07
6.05
6.03
6402
6400

5,99

5,89

5.89

5.88
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acT
5.88
5.88
5.88
5.89
5.89

5.90
5.92
5.93
5.94
5.93

5.92
5.92
5.93
5.93
5.94

5.94
5.95
5.93
5.92
5.91

590
5.89
5.89
5.88
5.86

5.85
5.84
5.83
5.81
5.81
5. 80

5.86

05487000

GAGE HEIGHT, IN

DEC
5086
5.86
5.86
5.86
5.85

5.85
5485
5.84
5.83
5.83

5.83
5.86
5.86
5.85
5.85

5. 84
5.84
5.88
5499
5.98

5.99
&.00
6,00
5.99
5.99

5.99
6.01,
6.03
6,03
6,04
6.04

JAN
6,03
6,03
6,03
6,03
6403

6.05
6.05
6,05
6405
6404

6404
6,04
6.04
6404
6405

6.20
6435
6435
6.36
6436

6037
6439
6,58
6.61
6460

6460
6.61
Aeb2
6463
6.64
6.64

GAGE HEIGHT, IN

DEC
6461
6.61
6061
6,61
6.60

64,61
6.64
.64
6,63
6463

6463
6.62
6.62
6.62
6,62

6.62
6.61
6.62
6.61
6461

6,61

JAN
6462
6462
6482
6.62
6462

6,62
6462
6462
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LAKE AHQUABI NEAR INDIANOLA, IOWA--Continued
FEET, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

FEB
b.64
b.64
6,63
6463
6,67

6470
6.67
6.65
6.62
b.62

665
6,62
6a51
6460
6461

6461
6461
646D
6460
6,60

FEET, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

FEB
6,64
b.66
6482
6,61
6460

6,60
6.61
6,62
6.62
6461

6,61
6.60
6.60

MAR
6.64
6.63
6.63
6,63
6,62

6.62
6.63
6.63

6461

6.67
6469
6.68
6467
6+65

6463
6.63
6466
6.78
6473

6.68
6.65
6.64
6463
6.62
6460

MAR
6.60
6272
6493
6.77
6,68

6465
6464
beb4
6,64
.64

.64
6,63
6.62
6,62
6,61

6,61
6.61
6,62
6465
6,65

6,64
.64
6464
b.64
6,65

6.68

6460
6462
6,62
6,68
6,68

6465
6.64
beb4
6463
6,63

6.62
6,62
6,62
Ahabl
667

6.70
6,81
6,77
6,71
6.68

6,67
6465
6,64
6464
6.62

6.69

6.68

APR
6264
6465
6.56
6.66
b.64

664
6.63
6,62
6.62
6.62

6:62
6.65
6468
6.69
6468

6467
6eb4
6471
6473
668

MAY
6467
6.66
6466
6,66
6465

6.67

6464

6.63
6465
6465
6465
6465

6479
6.85
6.75
6,70
6.68

6467
6466
6465
6,64
6463
6.62

MAY
6464
6463
6,63
6.62
6,62

6.61
6.58
6057
6.58
6460

6,63

6.62
6e62
6,62
6,62
6,61

6.58
6.56
6455
6454
6.55
6454

JUN
64564
6.57
6455
6454
6.53

6452
6,50
6449
6,41
6,45

6445
6447
6.48
6448
6447

6449
6.52
6453
6451
6,50

6.20

6.05

AUG
6465
6465
babb
6.62
6aT4

6.75
6.73
6.70
6.70
6.68

6.66
6.65
6,62
6,62
.61

6.60
6.60
6.58
6,58
6463

be64
6463
6462
660
6.59

6.58
6,57
6456
6454
6+52
6451

AUG
6403
6,01
6400
6410
6.18

6416
6422
7.08
6.87
6.73

6,68
6,65
.64
6,62
6,61

6,60
6.59
6,62
6.62
6461

6.59

81

SEP
6450
&e49
6448
6,51
6451

6,51
6.52
6,51
6,49
6,48

6,53
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05487470 SOUTH RIVER NEAR ACKWORTH, TOWA

LOCATION (REVISED).--Lat 41°20'14", long 93°29'10", in SEXSE% sec.34, T.76 N., R.23 W., Warren County, on right
bank 15 ft downstream from bridge on county highway, 0.5 mile downstream from Otter Creek, and 2.2 miles
southwest of Ackworth.

DRAINAGE AREA,--460 sq mi.

PERIOD OF RECORD.--February 1940 to September 1970.

GAGE. --Water-stage recorder. Datum of gage is 769.97 ft above mean sea level (levels by Corps of Engineers).
Prior to June 12, 1946, nonrecording gage, June 13, 1946, to Apr. 13, 1960, water-stage recorder; Apr. 14,
1960, to Sept. 30, 1961, nonrecording gage, all at site 4.0 miles (revised) downstream at datum 8.01 ft Iower.

AVERAGE DISCHARGE,.--30 years, 223 cfs (6,58 inches per year, 161,600 acre-ft per vear).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annwal maximum discharge (*) and peak discharges above base (5,000 cfs), water years 1966-70

Date Time  Disch, G.H, Date Time  Disch. G.H. Date Time  Disch. G.H.

May I5, 1966 1430 *12,100 25.58 Apr. 23, 1968 1830 *3,8I0 14.87 Sept.23, 1969 0415 5,790 17.70

June 9, 1966 0600 8,780 21.53

June 13, 1966 0630 7,030 19.35 June 12, 1969 1700 6,660 18.82 Aug. 8, 1970 1700 *14,500 27.46

June 28, 1969 1900 5,640 17.49

June 12, 1967 0900 *I1,500 25.35 July 18, 1969 1000 *15,200 28.20

June 22, 1967 0430 7,070 19.88 July 27, 1969 1830 6,570 18.71

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.29-30, 1966 . 1969 Nov. 2, 1968 1.0
1967 Oct. 17, 1966 1.9 1970 Aug. 1-3, 1970 4.0

1968 Aug. 25, 1968 .S0
Period of record: Maximum discharge, 34,000 cfs June 5, 1947 (gage height, 24.60 ft, site and datum then
in use); maximum gage height, 28.20 ft July 18, 1969; no flow Sept. 19 to Oct. 13, 1956.
Flood in June 1930 reached a stage of 24.5 ft, from information by local residents (discharge, about
30,000 cfs), at site 4.0 mile- downstream.
REMARKS. --Records good except those for winter periods, which are poor.
COOPERATION.--Fifteen discharge measurements furnished by Corps of Engineers.
REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1508: 1941, 1945(M), 1946,

DISCHARGE, I[N CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TD SEPTEMBER 1966

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 397 32 34 280 19 72 91 103 68 el 33 7.1
2 175 30 41 14980 18 89 79 77 68 4B 20 5.3
3 112 31 4B 989 17 110 79 68 85 39 13 5.3
4 92 30 57 408 17 120 77 70 84 33 10 5.3
5 86 29 55 210 19 60 T4 60 70 27 9.0 4.9
6 79 30 43 140 22 56 T4 52 217 38 7.1 4.9
7 72 28 35 130 50 66 70 92 92 31 9.5 4,5
B 60 27 30 150 1,100 T4 65 78 95 24 9.0 4.2
9 54 24 32 132 1,370 81 60 77 49300 22 8.5 4.2
10 51 26 42 120 583 102 59 10 B26 20 T.6 4a5
11 46 29 65 108 247 119 17 1,380 322 17 7.6 4.5
12 41 269 99 95 169 151 B4 24830 1,730 15 7.1 4.5
13 41 284 91 97 120 120 69 770 44580 13 7.1 445
14 41 109 61 102 60 95 57 428 141480 15 7.6 29
15 53 T4 48 91 82 95 54 64850 “78 24 6.6 14
16 55 66 39 78 T4 103 55 3,910 332 66 5.7 36
17 9 53 37 70 88 112 57 54500 249 52 12 18
18 40 43 34 63 78 370 1¢460 24020 312 25 B8 11
19 39 43 35 56 70 221 1,310 534 199 18 32 9.5
20 40 44 39 50 60 105 392 397 135 15 19 8.0
21 69 43 44 45 52 88 221 772 102 13 56 6.6
22 119 43 52 41 45 191 158 462 82 14 17 5.3
23 89 39 59 37 39 1+190 151 557 73 22 39 4.9
24 58 38 2+760 33 36 402 154 853 68 25 16 4.9
25 46 39 1,660 31 41 211 124 310 60 24 12 642
26 40 70 330 29 191 106 213 69 19 9.9 4.9
27 39 72 170 27 149 88 162 75 18 B.0O 4.9
28 37 58 120 25 127 86 125 127 22 Tel 4.2
29 35 4“7 495 23 127 78 103 260 152 7.1 3.5
30 35 38 15180 22 119 122 86 95 211 6.6 3.5
31 35 ~e—-m- 584 20 108 =—-=e- 75 m—————— 86 602  mmome-
TOTAL 25225 1,786 Byslg 54682 44633 54224 50631 294084 164733 1,209 564.3 298.1
MEAN 71.8 59,45 272 183 165 169 188 938 558 39.0 18.2 9.94
MAX 397 284 24760 1,980 14370 1,190 1y460 6+B50 44580 211 88 T4
MIN 35 24 30 20 17 56 54 52 60 13 5.7 3.5
CFSM .16 13 *59 20 36 37 o4l 2.04 1.21 + 0B <04 02
IN. .18 o l4 68 <46 .37 s 42 .46 2435 1435 «10 « 05 .02
AC-FT 43610 3,540 164700 114270 9,190 10+360 11,170 57,690 33,190 2,400 1,120 591

CAL YR 1965 TOTAL 120,570.8 MEAN 330 MAX 10,000 MIN 4.5 CFSM .72 N 9.75 AC-FT 239,200
WIR YR 1966 TYOTAL 81,488.4 MEAN 223 MAX 64850 MIN 3.5 CFSM .48 IN 6.59 AC-FT 161,600
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05487470 SOUTH RIVER NEAR ACKWNRTH, IOWA--Continued

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

oAy acT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 3.5 3.5 3.7 3.5 102 8e4 81 68 459 100 22 3.5
2 3,5 3.7 3.3 3.6 98 9.0 158 58 340 88 17 3.8
3 3.1 3.6 3.9 3.8 90 1 70 45 169 70 13 4.2
4 3.1 3.1 4.6 4.0 86 16 641 45 105 61 11 402
5 2.6 3.8 6.2 4.0 B5 18 34 50 209 56 Gt 4e2
6 2.9 4.2 7.8 byl 78 19 30 54 a39 50 8.9 3.8
7 2.9 4.6 6.6 4.9 75 17 26 57 330 43 8.4 3.1
8 2.9 5.3 5.6 445 b4 16 165 53 203 40 8.4 3.5
9 2.9 5.2 4.7 3.9 52 14 1,370 b4 191 42 Tots 3.5
10 2.6 5.2 4.0 3.8 60 18 325 34 24070 43 6.1 3.1
11 2.9 5.2 4.0 3.5 67 25 140 431 146640 38 5.7 2.9
12 4.6 5.1 4.5 3.7 72 35 111 311 84270 29 543 3.1
13 641 5.0 5.0 3.9 76 25 409 116 45460 22 5.3 4e2
14 2.6 4.9 5.8 4.2 82 20 14160 89 23440 19 5.3 7.9
15 2.1 4.9 5.8 4.5 100 17 378 70 24040 17 ) 6.6
16 2.4 4.9 5.6 41 65 16 164 59 35290 16 4e2 beb
17 1.9 402 5.2 3.6 46 15 106 53 14120 15 be b 4.6
18 2.4 5.3 4.9 3.2 32 13 70 45 372 119 5.3 4a 6
19 3.1 4.2 4.6 2.8 22 12 59 44 470 998 5.7 4.9
20 3.8 3.5 5.0 3.0 25 110 149 35 449 88 4.9 7.0
21 2.9 3.5 5.3 5.0 20 220 292 26 2,680 43 4.9 10
22 2.6 3.8 4.6 9.0 16 105 587 22 4,120 30 49 5.7
23 2.6 4.2 3.9 45 12 58 208 19 611 264 4.9 4e2
24 2.3 4.6 3.3 80 12 46 147 18 1,350 28 “e9 3.5
25 2.1 5.3 2.8 140 11 48 124 16 820 22 beb 4.2
26 2.1 5.3 2ot 250 135 106 13 340 21 4.9 4.6
27 241 5.3 2.2 200 301 111 11 219 21 4o 4.9
28 2.6 443 2.5 160 128 99 138 215 39 4t t.6
29 249 4.3 3.0 130 74 82 154 193 143 4v6 3.8
30 3.1 4o 3.3 120 55 73 195 127 58 4o b 3.5
31 3,5  me=em- 3.6 110 mm——— 45 —————— 856  —-m--m 30 4e2 wmmme-
TOTAL 90.7 13441 137.3  14325.9 14476.0 14649.4 61875 3,229 404241 24411 21442 136.3
MEAN 2.93 467 4,43 42.8 52.7 53,2 229 1064 14341 77.8 6.91 4,54
MAX LYY 5.3 7.8 250 102 301 1,370 856 8+270 998 22 10
MIN 1.9 3.1 2.2 2.8 8.0 8.4 26 11 105 15 442 2.9
CFSM +006 »010 -010 .09 .11 .12 »50 .23 2.92 .17 «02 +010
IN, +007 .01 .01 .11 .12 .13 56 .26 3.25 +19 «02 «01
AC~-FT 180 266 272 29630 2,930 3,270 13,640 6+400 794820 44780 425 270

CAL YR 1966 TOTAL 69+420.5 MEAN 190 MAX 6,850 MIN 1.9 CFSM 41 IN 5.61 AC~-FT 137,700
WTR YR 1967 TOTAL 57.919.9 MEAN 159 MAX 84270 MIN 1.9 CFSM .35 IN .68 AC-FT 114,900

OISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

oAY ocr NOV DEC JAN FEB MAR APR May JUN JuL AUG SEP
1 3.2 20 beb 8.6 56 3.5 8.1 59 33 7.6 4o 2 22
2 2,6 16 5.3 6.6 42 403 7.0 48 21 5.9 2.6 6.8
3 2.1 12 6.2 5.0 32 5.4 17 38 19 4.7 248 3.7
4 2.1 8.9 7.0 4.0 25 Tete 46 29 12 3.5 248 18
5 2.4 7.0 6.2 3.1 19 9.6 43 24 7.9 2.8 11 11
L] 6.1 6.6 5.0 2.5 16 16 28 21 6.2 16 Se6 5.3
7 7.9 70 543 2.0 13 24 17 22 5.9 18 4e7 3.3
8 9ets 5.3 4.8 1.5 12 80 13 26 5.6 6.5 7.9 2.8
9 7.9 5.3 4.6 1.1 9.8 100 9.1 20 5.6 17 5.6 2.3
10 3.5 4.9 5.2 +90 Be2 72 6.3 20 9.6 bt 3.7 1.8
11 3.5 4e2 5.8 -86 7.2 53 5.7 17 191 2.6 2.5 3,1
12 2.6 3.2 6.8 84 LI 38 4.7 16 97 2.5 2.0 1.6
13 2.9 4.6 7.0 84 6.0 30 446 14 31 2.3 1.8 1.6
164 3,5 4.9 T.t «B4 5.4 19 13 33 16 2.3 1.8 1.4
15 3.5 3.8 5.6 «B% 5.0 14 43 b4 11 2.2 246 1.4
16 9.4 3.9 6.0 .86 447 15 41 44 11 38 3,5 1.7
17 6.1 3.5 9.4 11 4ot 15 52 24 10 b4 5.3 2.0
18 T.9 3.7 12 3.5 4.0 19 58 15 7.9 21 3.1 2.0
19 4eb 3.6 13 9.8 3.8 23 48 11 7.9 9.6 2.5 2.8
20 4.2 3.6 10 12 3.6 22 261 9.6 8.8 7.6 le4 2.5
21 3.5 4.8 10 70 3.5 19 2uts Batr B.8 4e7 1.3 3.7
22 2.9 3.5 11 150 3.3 14 199 8.3 B.8 3.7 1.0 2.2
23 2.6 4,9 10 110 3,2 12 3,180 11 B8 4e7 +60 2.0
24 3.5 5.5 12 80 3.1 14 14680 9.5 8.3 133 <70 1.6
25 3.8 8.0 15 68 3.0 11 364 12 b7 26 .50 1.3
26 345 4.3 11 52 10 207 18 5+6 7.9 1.3 1.3
27 4.9 3.5 10 60 9.4 154 21 5.6 7.2 2.5 1.3
28 5.3 3.1 11 70 8.8 114 19 3.5 4.2 le6 1.3
29 bl 3.4 11 8¢ 7.7 89 16 12 3.1 1.6 1.8
30 10 3.9 12 62 6.7 72 12 10 2.6 2.5 1.8
31 Bt m————— 10 52 12 ————— 17 ——— 5.6 “8 —————
TOTAL 149.9 176.9 259.8 920.58 311.4 692,8 7,068.5 6B6,8 593,5 421.2 139.00 115.4
MEAN 4484 5.90 8.38 29.7 10,7 22.3 236 22.2 19.8 13.6 448 3.85
MAX 10 20 15 150 56 100 3y180 59 191 133 48 22
MIN 2.1 3.1 4.6 .84 2.8 3.5 ka6 8.3 3.5 2.2 50 1.3
CFSM #01 .01 .02 .06 +02 +05 +51 =05 <04 .03 +010 +008
IN. #01 #01 «02 +07 .03 06 57 06 .05 .03 01 + 009
AC~FT 297 351 515 14830 618 14370 14,020 1,360 1,180 835 276 229
CAL YR 1967 TOTAL 58¢144.40 MEAN 159 MAX 84270  MIN 2,1 CESM .35 N 4,70 AC-FT 115,300

WTR YR 1968 TOTAL 11,535.78 MEAN  31.5 MAX 3,180 MIN .50 CESM .07 IN .93 AC-FT 22,880



84 DES MOINES RIVER BASIN

05487470 SOUTH RIVER NEAR ACKWORTH, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECDNDy WATER YEAR DCTOBER 1968 TO SEPTEMBER 1969

DAY ocY NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2.3 1.2 3.0 4el 27 172 60 187 53 547 B6 21

2 1.6 1.0 3.4 3.5 23 170 59 149 44 279 67 21

3 1.7 1.2 3.2 3e1 22 168 57 116 36 261 53 24

4 1.3 1.2 2.9 2.7 28 162 414 95 32 185 43 29

5 1.7 1.2 3.2 2.4 460 128 678 79 32 132 310 30

6 2.8 2.1 3.0 2.3 580 103 235 86 27 129 k4l 23

7 2.6 2.4 2.7 2.1 370 110 124 140 24 191 108 469

8 2.3 1.9 2.4 2.0 210 12¢ 95 24310 53 199 68 “R4

9 20 1.7 2.2 1.9 120 112 85 780 124 593 183 98
10 13 6ol 2.2 1.9 150 8% 70 345 56 14490 87 55
183 4ok 646 2.7 1.8 200 62 50 213 116 293 62 330
12 4e2 6.3 4.1 1.8 300 54 37 158 5,510 265 44 116
13 3.3 6.0 4.8 le8 240 50 25 140 2,150 760 37 68
14 2.8 7.0 4.0 1.8 171 54 39 120 293 222 27 115
15 1.7 22 2.4 3.5 130 83 109 102 162 T4 25 0
16 1.6 24 3.0 1lyl00 107 477 262 86 132 47 28 40
17 1.3 22 3.5 800 88 919 1,100 78 loo0 104100 29 31
18 1.7 16 12 21 76 623 9% 6 79 79 144400 29 29
19 1.6 9.4 98 16 66 362 412 79 70 3,510 25 26
20 1.8 Bt 31 15 60 245 235 82 60 14120 532 25
21 1.7 7.2 20 15 54 119 181 1,260 49 707 1,510 24
22 et 6.2 22 22 50 108 132 2,810 48 496 295 183
23 1.9 5.3 25 800 62 162 103 751 68 812 108 3,000
24 1.5 4eb 20 500 250 889 84 393 62 502 66 340
25 1.5 3.5 16 310 800 855 72 259 50 301 50 132
26 1.5 3.5 12 210 282 235 185 99 425 41 93
27 3.8 3.2 9.9 140 156 35300 152 1+230 54590 35 146
28 1.7 3.2 Teb 83 119 347 125 14600 1,820 31 114
29 1.2 2.2 B.2 60 99 345 95 2,460 295 27 b4
30 1.5 2.6 6.8 45 63 233 T4 950 158 24 48
31 1.5 ==-ome 5.3 33 52 —m———- 61 —————e 114 21 e-eme-
TOTAL 92.7 189.2 346.5 44206.7 54489 7168 104724 11,589 15,767 46,023 44128 64248
MEAN 2.99 6431 11.2 136 196 231 357 374 526 14485 133 208
MAX 20 24 98 1,100 800 919 3300 24810 54510 14,400 1,510 3,000
MIN 1.2 1.0 2.2 1.8 22 50 2% 61 24 47 21 21
CFsMm 007 «01 «02 +30 43 «50 .78 81 lelé4 3423 .29 45
IN. 2007 <02 <03 o34 «bh «58 87 94 1.28 3.72 »33 51
AC-FT 184 375 687 84340 10,890 14,210 214270 22,990 31,270 91,290 8,190 12,390

CAL YR 1968 TOTAL 11,577.58 MEAN  31.6 MAX 3,180 MIN .50 CFSM .07 IN .94 AC~-FT 22,960
WTR YR 1969 TOTAL 111,969,10 MEAN 307 MAX 14,400 MIN L.O CFSM .67 IN 9,05 AC-FT 222,100

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TD SEPTEMBER 1970

DAY ocT NDV DEC JAN FEB MAR APR MaY JUN JuL AUG SEP
1 44 1,470 55 28 47 58 124 199 37 8.0 4.0 1L

2 “0 439 53 24 “5 80 162 169 54 6.9 4.0 12

3 39 241 53 20 43 14000 365 130 55 9.7 4e0 12

4 36 178 85 17 “ 734 %62 105 43 10 127 11

5 31 146 100 15 45 245 329 88 34 7.9 59 11

6 30 126 82 14 45 176 241 77 30 bab 17 14

7 30 109 73 14 45 143 181 7% 27 6.0 62 13

B 30 97 98 13 43 137 153 71 24 4.8 10,900 11

9 26 87 110 13 38 125 129 7n 22 4.3 2,270 11
10 28 81 92 14 35 100 112 105 21 4.3 257 20
11 41 BO 85 14 33 85 1 102 21 4.3 122 15
12 sB 75 80 15 30 81 14600 78 29 4.3 75 11
13 383 72 73 15 28 72 2,020 586 63 43 54 10
14 241 57 74 15 25 57 14220 1,230 50 5.3 41 23
15 97 62 73 15 26 56 542 w74 29 15 33 1y 640
16 85 70 68 15 25 58 434 215 29 6.2 29 871
17 92 T2 6B 14 26 59 283 139 152 4.2 26 780
18 68 65 67 13 27 62 906 106 106 16 45 438
19 248 50 b4 12 12 1+980 83 37 13 42 155
20 127 50 60 13 29 108 809 69 27 11 26 75
21 258 10 60 13 30 147 410 58 23 6.6 21 108
22 134 64 59 15 31 169 241 50 19 4e4 21 175
23 94 61 58 16 33 167 207 48 18 4.7 22 100
24 91 54 56 18 35 117 187 50 18 4.7 19 794
25 9D 51 56 20 36 126 164 45 15 4.6 18 476
26 86 48 51 140 220 150 “0 15 43 i8 14370
27 76 48 &7 1,000 185 137 35 13 4.8 16 “48
28 65 90 43 900 139 122 31 i1 21 14 191
29 57 80 40 580 150 112 32 10 6.7 14 114
30 58 70 35 90 143 130 39 9.2 4.9 13 85
3 1,950  ~—em- 32 50 [P — 43 e “.3 12 —--e-
TOTAL 5,333 4,263 2,048 3,155 992 5,179 144023 49642 1,041.2 223.1 14,385.0 84005
MEAN 172 142 6641 102 35.4 157 467 150 34,7 7020 464 267
MAX 1,950 14670 110 1,000 4T 1,000 24020 1+230 152 21 10,900 11640
MIN 26 4B 32 12 24 56 11 31 9.2 442 4.0 10
CFSM .37 .31 o4 .22 .08 .36 1.02 .33 .08 .02 1.01 .58
N, o3 o34 o7 .26 .08 o4 1.13 .38 .08 .02 1.16 «65
AC=FT 10,580 8,460 49060 61260 1,970 10,270 27,810 95210 2,070 443 28,530 154880

CAL YR 1969 TOTAL 122,9B4.7 MEAN 337  MAX 14,400 MIN 1.8 CFSM .73 IN 9.95 AC-FT 243,900
WTR YR 1970 TDTAL 63,289.3 MEAN 173  MaX 10,900 MIN 4,0 CFSM .38 IN 5,12 AC~FT 125,500



DES MOINES RIVER BASIN 85

05487980 WHITE BREAST CREEK NEAR DALLAS, IOWA

LOCATION (REVISED).--Lat 41°14'41", long 93°16'08", in NW3NW} sec.3, T.74 N., R.21 ¥., Marion County, on left

bank 15 ft downstream from bridge on county highway, 0.5 mile downstream from Kirk Branch. and 1.7 miles

northwest of Dallas.
DRAINAGE AREA.--342 sq mi.
RECORDS AVAILABLE.--October 1962 to September 1570,
GAGE.--Water-stage recorder. Datum of gage is 759.12 ft above mean sea level (Corps of Engineers bench markj.
AVERAGE DISCHARGE.--8 years, 144 cfs (5.72 inches per year, 104,300 acre-ft per year).
EXTREMES. -~-Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*) and peak discharges above base (3,000 cfs), water years 1966-70
Date Time  Disch. G.H. Date Time  Disch, G.H. Date Time  Disch. G.H.
Apr. 18, 1966 0700 3,860 17.29 June 16, 1967 0930 4,020 17.74 June 28, 1969 2030 5,090 19.39
May 15, 1966 1630 5,350 20.32 June 23, 1967 0415 4,560 18,81 July 17, 1969 1645 *7,180 23.91
May 17, 1966 1100 *5,890 21.24
May 24, 1966 1900 3,530 16.61 Apr. 23, 1968 1000 *6,940 22.40 Apr., 12, 1970 1030 4,060 17.53
Aug. 9, 1970 0915 *7,570 23.39

June 12, 1967 1130 *5,720 20.95 Apr. 27, 1969 0415 5,190 19.44

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.11-13, 1966 1.0 1968 Sept.29, 1968 .07
1967 Oct. 26 to Nov. 2, 1966, .5 1969 Oct. 4, 1968 .34

Jan, 18, 1967 1870 Aug. 2, 1870 1.8

Period of record: Maximum discharge, 7,570 cfs Aug. 9, 1970 (gage height, 23.39 ft); minimum daily,
0.07 cfs Sept, 29, 1968,

Flood of June 11, 1962, reached a stage of 28.87 ft, from floodmark (discharge, about 12,000 cfs}. Flood
of June 6, 1947, may have been slightly higher.

REM.ARKS:—-Re:ords good except those for winter periods and backwater from beaver dam, which are poor. Water-
quality records for the water years 1968-70 are published in reports of the Geological Survey.

COOPERATION.--Thirteen discharge measurements furnished by Corps of Engineers.

DISCHARGE, IN CUBIC FEET PER SECONO, WATER YEAR OCTOBER 1945 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 168 15 21 252 bate 57 73 80 82 27 28 1.8

2 141 16 23 440 &.0 &9 62 70 75 20 17 1.6

3 72 14 28 489 5.6 B4 59 &2 82 16 12 1.5

4 56 13 35 28¢ St b4 51 61 74 16 9.5 1.4

5 46 13 31 185 bote 564 47 56 68 12 7.9 1.3

& “2 13 28 110 8.0 «9 “6 5 63 13 b.b 1.3

7 38 13 25 117 70 46 “3 142 60 11 beb 1.2

8 33 le 27 120 1,790 51 40 79 58 9.5 5.9 1.2

9 28 16 30 113 14240 &1 37 L1 318 B.b 5,9 1.1
10 31 12 34 100 672 82 35 51 142 7.9 5.9 1.1
11 26 16 7 88 272 100 bt 927 113 6.9 5.0 1.0
12 26 146 56 79 150 109 52 1,310 261 &.2 4e7 1.0
13 21 17 54 82 108 94 bb 618 19140 5.9 bate 1.0
14 26 125 51 84 8& 84 37 284 552 6.9 bl 9.0
15 34 71 40 82 90 79 3¢ 24780 174 B.3 4.0 8.2
16 24 56 30 &6 78 81 3¢ 24140 119 11 3.7 7.3
17 22 42 27 54 &9 90 “b 34550 g0 13 3.7 6e5
18 21 38 24 “2 59 325 2,680 14640 72 12 545 3.3
19 22 3g 27 35 55 336 L»920 656 60 9.9 12 2.7
20 21 37 33 29 5 152 629 377 49 7.2 5.2 2.5
21 26 37 31 25 36 169 218 798 “2 6.2 13 2.3
22 36 38 32 22 31 265 202 565 36 6.2 7.6 2.2
23 30 36 “2 18 28 708 196 14470 29 6.9 12 2.8
24 32 36 1,630 16 27 616 181 1,320 26 B.6 16 3.0
25 27 36 1,640 1e 30 210 151 359 26 9.5 7.2 2.9
26 23 58 514 12 174 127 235 28 13 Lol 2.8
27 19 59 253 10 136 110 181 32 9.0 3.0 2.7
28 18 36 176 9.2 114 104 160 1,750 16 2.6 2.6
29 15 26 366 846 107 89 130 72 16 246 245
30 15 20 658 B.0 96 91 110 “b 95 2.2 206
31 15 =e-ee- “88 7.1 88  e~-es- 9 sm——— 119 2.0 ====--
TOTAL 14150 14197 64501 3,000.9 5,094.8 “y728 74540 204396 5:737 533.7 230.3 80.2
MEAN 37.1 39,9 210 96.8 182 153 251 658 191 17.2 Te43 2.67
MAX 168 144 1,640 “89 1,790 708 24680 3,550 1+750 119 28 9.0
MIN 15 12 21 7.1 Se6 “6 34 “5 26 5.9 2,0 1.0
CFSM W11 .12 .61 .28 .53 .45 “73 1.92 56 .05 +02 +008
IN. .13 .13 .71 $33 55 .51 .82 2.22 .62 » 06 .03 . 008
AC-FT 2,280 2,370 124890 5,950 10,110 9,380 144960 40,650 11,380 14060 “57 159

CAL YR 1965 TOTAL 85,903.5 MEAN 235 MAX 54560 MIN 1.4 CFSM .69 IN 9.3¢ AC-FT 170,400
WTR YR 1966 TOTAL 56,185.9 MEAN 154 MAX 3,550 MIN 1.0 CFSM .45 IN &411 AC-FT 111,400

NOTE.--Backwater from beaver dam Aug. 26 to Sept. 30.



86 DFS MOINES RIVER BASIN
05487980 WHITE BREAST CREEK NEAR DALLAS, TOWA,--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

oAy ocT NOV DEC JAN FEB MAR APR May JUN Juu AUG

1 2.2 .50 1.7 1.4 14 3.3 99 127 626 72 27

2 1.8 +50 1.5 1.4 13 5.6 146 66 420 59 21

3 84 .61 1.4 l.e4 21 9.1 108 48 220 %9 19

4 <B4 61 1.6 1.4 35 12 64 46 115 36 17

5 84 .72 1.8 l.4 50 11 45 4“6 135 34 16

6 B4 297 2.0 1.4 47 9.9 37 53 453 33 15

7 1.0 1.1 2.0 1.5 42 9.0 28 57 411 30 14

8 1.0 1.5 2.0 1.4 35 Be2 290 57 197 29 14

s 1.0 1.9 2.2 1.2 30 7.6 650 46 173 30 13
10 1.t 2.6 2.0 1.3 26 11 302 47 24370 30 12
11 1.5 2.5 1.8 l.1 24 18 118 539 14610 27 12
12 3.6 2.3 1.5 le1 23 21 101 455 3,810 24 11
13 29 2.2 1.3 1.2 22 18 630 163 24720 14 8.0
14 12 2.1 1.5 1.4 25 15 927 1064 3,360 11 6.7
15 49 1.9 1.7 1.2 29 13 378 76 1+640 10 6s1
16 2.5 1.8 1.8 1.1 23 8.6 174 61 21620 9.7 6.0
17 2.0 1.7 2.0 90 18 7.0 146 64 15310 G4 8.0
18 1.5 1.5 2.0 +50 14 5.8 147 57 485 8.9 5.5
19 1.2 let 2,2 1.0 11 7.5 147 46 473 189 4ol
20 1.1 1.3 2.0 1.0 9.3 139 159 30 275 30 5.1
21 1.0 1.5 1.8 1.5 8.1 93 351 26 14800 17 8.4
22 »97 1.7 1.7 3.6 7.0 96 533 22 3,590 13 5.3
23 «84 1.9 le4 6.0 6.0 54 342 19 34590 12 3.6
24 72 2.1 1.2 115 5.3 37 161 18 998 13 3.0
25 +61 2.3 1.1 110 47 34 124 15 320 1t 2.8
26 «50 2.5 1.0 80 211 116 13 226 9.1 2.6
27 +50 2.7 1.0 52 201 109 10 120 1t 2.5
28 «50 2.9 1.0 36 126 93 140 100 400 2.3
29 «50 2.5 1.0 26 10 82 178 115 333 2.2
30 »50 2.0 1.2 21 4“7 81 311 96 184 2.0
31 50 s=-e=- 1.3 17 36 mmmee= 934 —————— 36 1.9
TOTAL 122.00 51481 49.7 492.40 554.1 Ly344.6 6,688 34874 344378 1477441 277.1
MEAN 3.94 1.73 1.60 15.9 19.8 43,4 223 125 1yl46 57.2 8.94
MAX 49 2.9 2.2 115 50 211 927 934 3.810 400 27
MIN «50 «50 1.0 +50 3.5 3.3 28 10 96 8.9 1.9
CFSM .01 - 005 .005 »05 +06 .13 65 .37 3.35 .17 .03
ING +01 « 005 . 005 »05 <06 .15 »73 82 3.74 .19 » 03
AC-FT 242 103 99 977 1,100 24670 13,270 T+680 68,190 3,520 550
CAL YR 1966 TOTAL 474562.41 MEAN 130 MAX 3,550 MIN .50 CFSM .38 IN 5.17 AC-FT 94,340
WTR YR 1967 TOTAL 49,665.01 MEAN 136 MAX 3,810 MIN .50 CESM .40 IN 5.40 AC-FT 98,510

NOTE. - -Backwater

DAY ocT
1 2.2
2 2.0
3 1.7
4 2.1
5 4.l
6 3.2
7 3.9
8 3.5
9 3.6
10 4e2
11 2.9
12 2.6
13 2.6
14 4.1
15 13
16 29
17 32
18 13
19 9.5
20 7.8
21 7.9
22 16
23 16
24 13
25 6.3
26 6.3
27 6.9
28 6.6
29 8.5
30 36
31 24
TOTAL 294.5
MEAN 9.50
MAX 36
MIN 1.7
CFSM .03
IN. .03
AC-FT 584

CAL YR 1967
WTR YR 196B

OISCHARGE,

789

TOTAL 50,440.00
TOTAL 19,4600.27

from beaver dam Oct.

1 to Nov. 30.

IN CUBIC FEET PER SECOND,

WATER YEAR OCYOBER 1967 TO SEPTEMBER 1968

DEC JAN FEB MAR APR MAY JUN Jut AUG
7.8 9.0 76 4s 0 1¢ 85 19 9.2 245
8.6 7.2 64 4.5 19 71 15 14 1.8
9.6 5.8 54 5.0 35 59 9.4 8.2 1o4
7.8 4e5 46 5.6 89 48 7.6 5.7 1.4
7.0 3.5 40 8.0 105 42 5.8 4.2 842
8.6 2.7 33 12 45 38 4e5 11 7.8
10 21 28 16 31 38 3.7 57 4.9
11 1.6 23 20 28 44 3.2 21 441
10 1.2 19 25 24 37 2.8 9.3 7.8
11 .90 16 18 22 31 40 5.0 4.5
12 .70 13 13 22 29 293 3.1 2.8
13 .54 1t 8.0 21 27 273 3.1 1.8
11 40 9.0 8.2 21 24 67 3.1 2.5
9.6 + 40 T.6 16 45 54 28 3.1 2.3
8.8 60 6ate 21 32 53 15 3.1 Lo4
9.2 +40 19 38 T4 11 18 1.4
10 1.1 19 182 40 9.2 79 le4
11 2.5 21 80 23 7.9 41 1.2
12 5.4 26 66 18 6.9 32 .95
14 9.0 22 432 14 5.9 13 73
16 12 17 505 13 Sate 64 51
19 15 15 327 13 4.7 4.0 +51
11 18 14 54640 15 4s1 17 40
Beb 22 13 4,070 17 3.8 98 40
6.8 30 14 1,510 13 3.8 18 262
7.8 %5 14 352 21 5.1 84
7.0 70 14 233 24 3.4 1.1
but 110 14 168 17 6.2 .73
6.8 140 13 129 15 5.2 «51
7.2 110 12 103 13 3.1 .62
7.8 92 12 —————— 12 - 2.5 9.8
306.4 723,34 491.5 446.3 144388 1,022 910.5 512.0 76492
9.88 23.3 16.9 14.3 480 33,0 30.4 16.5 248
19 140 76 26 5,640 85 293 98 9.8
6.4 <40 2.7 4.0 14 12 2.8 2.5 40
»03 + 07 +05 «04 1.40 +10 .09 .05 . 007
.03 .08 +05 «05 1.57 (291 «10 .06 - 008
608 15430 975 881 284540 2:030 1+810 1,020 153
MEAN 138 MAX 3,810 MIN 50 CFSM <40 IN 5,49 AC-FT 100.000
MEAN 53,6 MAX 54640 MIN .07 CFSM .16 iN 2.13 AC-FT 38,880

622
2.5
1.3
243
4.9

1.7

1.1
79
.75
+B1

68
»39

«39
240

»37




DAY ocT
1 W73
2 «51
3 .37
4 36
5 237
& 1.0
7 «95
8 1.2
9 18
10 10
11 5.3
12 2.3
13 1.2
14 +84
15 «95
16 «84
17 3.8
18 1.2
19 .95
20 .62
21 .37
22 37
23 .61
24 .80
25 -90
26 -87
27 -97
28 -85
29 «84
30 261
31 64
TOTAL 59.30
MEAN 1.91
MAX 18
MIN .34
CFSM 006
LN .006
AC-FT 118

CAL YR 1968
WTR YR 1969

DISCHARGE ,

NOV

+54
ot
54

«01
223

TOTAL 18+860.78
TOTAL 76,052.85

DES MOINES RIVER BASIN

05487980 WHITE BREAST CREEK NEAR DALLAS, 10WA.--Continued

IN CUBIC FEET PER SECOND,

0OEC JAN FEB
L.a 1.7 12
1.5 1.9 1
1.4 1.7 10
l.4 1.6 35
l.6 1.5 100
1.0 1.4 450
.90 1.2 310
82 1.1 210
<76 «94 140
«72 .88 100
.76 <80 150
1.1 7o 110
1.6 +70 90
1.1 +68 10
76 2.8 Sa
«64 1,000 42
»56 800 33
1.5 250 30
20 70 29
13 50 28
8.6 110 27
5.4 270 31
4.0 600 50
3.2 230 68
2.8 100 200
2.4 50
2.0 33
1.8 25
1.7 17
1.6 15
1.5 13
B7.32 3,652.64 2y970
2.82 118 106
20 1,000 450
+56 .68 10
+008 <35 .31
+009 40 32
173 7,250 51890 1
MEAN 51,5 MAX 5,660
MEAN 208 MAX 4,770

DISCHARGE, IN CUBIC FEET PER SECOND,
DAY acr NOV DEC JaN FEB
1 21 636 34 19 70
2 20 308 33 16 53
3 19 153 33 14 45
“ 18 113 32 1z 40
5 17 102 30 11 a7
6 le 93 30 10 35
7 16 82 30 9.8 34
8 16 73 35 Es 33
9 13 68 40 9.6 32
10 12 67 ELY 9.8 31
11 27 66 35 10 30
12 46 63 34 10 28
13 245 57 33 10 26
la 100 “9 31 198 25
15 73 50 33 11 25
16 63 51 30 11 26
17 61 53 28 10 27
18 60 55 24 9.4 28
19 b4 51 25 8.6 30
20 139 o7 26 9.0 31
21 115 46 26 9.6 33
22 68 43 25 10 35
23 42 43 27 11 36
24 36 42 29 13 38
25 30 4l 30 15 40
26 26 40 30 45
27 23 38 30 700
28 21 37 29 1,100
29 20 35 27 500
30 217 36 25 150
31 807 —————— 22 100
TOTAL 21261 24638 932 2,874.2 1,001
MEAN 72.9 37.9 30.1 92.7 35.8
Max 807 636 40 15100 70
MIN 12 35 22 8.6 25
CFSM .21 26 « 09 .27 .10
IN. «25 .2 «10 .31 #11
AC-FT 44480 59230 1,850 5,700 1,990 1
CAL YR 196% TOTAL 81,624.84 MEAN 224 MAX 4,770
WTIR YR 1970 TOTAL 56,884.80 MEAN 156 MAX 5,710

87
WATER YEAR OCTOBER 1968 70 SEPTEMBER 1969
MAR APR MAY JuN JuL AUG SEP
110 66 184 33 764 92 15
120 70 141 28 406 92 18
130 61 110 24 347 76 18
130 313 89 21 176 62 61
120 675 78 20 109 52 82
120 266 107 19 154 3 24
130 148 12 14 184 39 375
150 116 m 70 214 25 1,010
140 11 929 45 475 71 276
110 97 248 84 14410 30 119
82 T4 150 38 14040 18 326
60 58 109 1,010 267 15 116
50 49 87 14340 1,790 13 62
45 63 73 1,390 300 9.5 86
50 115 62 214 133 10 69
100 175 53 110 95 9.7 41
210 927 54 78 44770 I 31
290 14320 57 59 44730 14 26
246 404 56 47 1,970 9.0 23
190 21 56 36 611 123 21
106 150 715 30 258 1,230 20
101 11 1,560 s 175 821 295
115 88 955 41 152 110 993
890 72 264 E 143 56 90
1,060 63 168 28 119 29 61
357 413 120 116 133 29 189
185 3,660 93 988 813 24 590
80 2,070 72 14550 1,220 20 49
54 634 59 2,060 438 18 31
66 238 44 1,570 131 16 24
60 ~mmmem 36 memmmm 99 15 ———
5,657 124816 7,610 11,129 23,635 3,183.2 54141
182 %27 265 371 762 10 171
1,060 3,660 14560 2,060 4,770 1,230 1,010
45 49 36 14 95 9.0 15
.53 1.25 .72 1.08 2.23 .30 .50
v62 1.39 .83 1.21 2.57 .35 .56
10220 25,420 15,090 22,070 46,880 6,310 10,200
MIN .07  CFSM .15 IN 2.05 AC~FT 37,410
MIN .34 CFSM .61 IN 8.27  AC~FT 150,900
WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
MAR APR MAY JUN Jul AuG sep
50 107 217 23 3.1 2.2 5.6
960 148 293 49 2.9 1.8 5.3
1,500 17 153 45 3.7 2.1 5.2
870 579 104 39 3.9 70 5.3
318 402 81 28 3.1 1 5.3
204 263 68 20 2.8 13 11
156 177 63 16 2.9 &5 13
142 135 51 13 2.8 5,040 7.7
125 107 48 11 2.5 5,710 5.1
99 90 90 10 2.7 250 5.9
84 125 76 9.5 2.6 87 5.7
75 3,160 49 11 2.5 56 4a1
65 24140 537 26 2.6 56 3.7
55 1,060 972 28 2.4 52 8.7
4 564 1,560 33 “.2 43 14260
49 530 563 20 3.6 32 212
51 329 200 22 2.9 22 955
54 905 137 17 287 62 891
61 14870 100 13 218 48 181
91 904 77 11 24 28 85
130 378 59 8.6 1 20 53
164 243 o7 7.5 6.7 20 219
151 181 40 6.1 5.0 26 220
128 153 38 5.8 4.2 19 430
130 138 35 5.6 3.8 15 426
192 129 29 5.2 3,3 12 551
155 122 25 4.3 3.0 11 172
135 1t 22 3,9 2.7 9.7 115
130 98 19 3.5 3.0 7.7 81
122 213 20 3.3 2.8 6.8 55
LY —— FERE 2.8 6.1 —mmmm-
61536 15,678 5,876  498.1 628.5 11,904.4 6:057.6
211 523 190 16.6 20, 3 202
1,500 3,160 1,560 “9 287 5,710 1,260
P 90 19 3.3 2.4 1.8 3.7
.62 1.53 .56 .05 .06 1.12 .59
.71 1.71 “64 .05 .07 1.29 .66
2,960 314100 11,680 988 1,250 23,610 12,020
MIN .68  CFSM .66 [N B.B8  AC~FT 161,900
MIN 1.8 CESM .46 IN 6419  AC~FT 112,800



88 DES MOINES RIVER BASIN

05488100 LAKE RED ROCK NEAR PELLA, IOWA

LOCATION,--Lat 41°22'11", long 92°58'48", in NEfNW} sec.19, T.76 N., R.18 W., at outlet works near right end of
Red Rock Dam on Des Moines River, 1.4 miles upstream from Lake Creek, 4.5 miles southwest of Pella, and at
mile 142.3.

DRAINAGE AREA.--12,323 sq mi.
PERIOD OF RECORD.--March 1969 to September 1970.
GAGE, --Water-stage recorder. Datum of gage is at mean sea level (levels by Corps of Engineers).

EXTREMES. --March to September 1969: Maximum contents, 1,010,000 acre-ft Aug. 2, 1969, (elevation 764.83 ft);
minimum daily, 89,800 acre-ft Sept. 21, 1969; minimum elevation 724.97 ft Sept, 22, 1969.
Water-year 1970: Maximum contents, 211, 000 acre-ft May 20, 1970 (elevation 735,18 ft); minimum, 88,200
acre-ft Mar. 17, 1970 (elevation 724.70 ft).

REMARKS. --Reserveir is formed by earthfill dam completed in 196%. Storage began in March 1969. ° Releases con-
trolled through 14 concrete conduits extending through the concrete ogee spillway section into the stilling
basin. lnlet invert elevation at 690 ft above mean sea level. Maximum design discharge through the conduits
is 37,500 cfs, but normal flood control operation limits maximum outflow to 30,000 cfs, .Spillway section
cons;sts of § taintor gates, 41 by 46 ft, on concrete ogee crest at elevation 736 ft., The storage capacity of
the reservoir at full flood control pool level (780 ft) is 1,830,000 acre-ft, and that of conservation pool
level (725 ft) is 90,000 acre-ft. Reservoir is used for flood control, low-flow augmentation, conservation,
and recreation. Normnl operation will maintain an elevation of 725§ ft with minimum release of 300 cfs and
maximum release of 30,000 cfs during the nongrowing season, providing discharges at Ottumwa and Keosauqua do
not exceed 30,000 cfs and 35,000 cfs respectively. Figures given herein represent total contents.

COOPERATION. --Records furnished by Corps of Engineers,

Capacity table, water years 1969-70 (elevation, in feet, and contents, in thousands of acre-ft)

725.0 90,000 750.0 516,700
730.0 142,000 755.0 652,700
735.0 208,400 760.0 825,000
740.0 292,000 765.0 1,019,100
745.0 392,000 770.0 1,247,800

CONTENTS, IN THOUSANDS OF ACRE-FT, AT 2400 HOURS, MARCH TO SEPTEMBER 1969

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AuG SEP
465 813 589 295 1,000 266
2 450 827 567 315 1.000 236
3 435 840 548 346 993 207
4 421 851 528 376 979 183
5 403 864 507 400 962 160
6 190 871 483 423 942 138
7 38l 886 463 444 928 128
8 378 898 445 480 901 122
9 377 898 427 500 883 116
10 375 889 409 550 860 110
11 370 876 404 610 837 105
12 362 861 413 662 808 100
13 351 847 414 712 785 95.5
14 342 830 415 745 759 94.9
15 336 811 413 765 733 94.6
16 335 793 403 777 706 93,9
17 348 172 385 837 679 92.7
18 365 753 366 908 651 92.1
19 403 134 345 966 622 91.6
20 95.7 457 713 321 991 597 90.2
21 138 515 721 302 994 579 89.8
22 182 557 730 280 991 556 91.9
23 228 592 722 257 983 530 102
24 279 620 711 232 974 505 104
25 222 646 698 216 963 472 104
26 352 688 687 201 957 442 103
27 374 733 673 204 967 417 106
28 402 761 658 220 976 385 105
29 431 779 641 250 983 356 103
30 449 797 623 268 989 324 101
3 mmmee— 459  mmeme— 607  ~—m—-— 996 297  —-——-
(1) 747.8 759.2 753.4 738.6 T64.4 T40.3  T726.2
(#) +338 -190 ~339 +728 -699  -196
MAX 459 797 898 589 996 1,000 266
MIN 335 607 201 295 297 89.8

t Elevation, in feet, at end of month,
¥ Change in contents, in thousands of acre-feet,



DES MOINES RIVER BASIN 89

05488100 LAKE RED ROCK NEAR PELLA, IOWA--Continued

CONTENTS, IN THOUSANDS OF ACRE-FEET, AT 2400 HOURS, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

bay ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
97.8 105.0 96.2 92.7 107.0 102.0 106.0 93.2 94.5 94.7 94.3 93.7

2 95.2 105.0 95.9 92.9 105.0 125.0 104.0 93.0 95.4 94.5 93.7 94.1

3 92.5 103.0 946 92.8 101.0 144.0 102.0 92.7 95.5 95.2 93.4 94.5
4 90.2 102.0 94.0 92.8 99.5 151.0 102.0 92.0 94.9 94.5 94.0 4.5
5 90.1 99.3 92.8 92.5 97.1 147.0 101.0 90.4 94.1 4.7 6.4 84.5

6 30.5 96.5 33.0 92.1 95.5 141.0 99.7 301 92.9 95.5 96.2 95.0

7 91.8 94.9 93.6 91.6 93.4 128.0 96.7 91.3 91.8 96.2 95.4 95.5
8 91.8 94.3 92.9 90.9 91.2 117.0 95.0 92.0 90.6 6.4 107.0 95.3
9 92.2 93.9 92.4 91.0 90.0 106.0 93.5 93.0 90.4 96.5 123.0 96.5
10 93.4 93.6 92.2 91.5 20.0 99.8 92.6 93.2 90.9 96.5 106.0 96.7
11 93.7 93.5 2.0 92.0 0.5 36.9 9243 33.5 91.8 96.3 98.6 96.1
12 95.5 92.5 91.9 92.4 90.7 95.6 99.5 93.7 9345 96.2 95.2 6.1
13 97.0 92.4 92.4 92.7 90.6 94.6 107.0 93.7 97.0 95.9 93.7 95.5
14 97.0 92.3 92.8 92.9 90.9 93.1 110.0 108.0 99.2 96.0 93.4 96.9
15 97.1 92.8 92.9 92.9 91.1 91.2 108.0 129.0 100.0 95.8 93.5 105.0
16 96.5 93.6 93.5 93.1 91.8 89.0 105.0 14%.0 101.0 95.5 92.9 108.0
17 96.0 95.3 93.8 93.4 92.2 88.8 101.0 171.0 99.5 95.0 92.6 109.0
18 95.4 95.1 94.5 92.8 92.7 90.2 96.8 194.0 97.1 95.3 95.1 110.0
19 96.4 964.0 95.0 92.8 92.3 92.8 102.0 209.0 93.7 96.0 96.2 108.0
20 97.1 93.1 4.6 92.9 2.0 95.0 99.3 208.0 91.9 35.6 96.6 105.0
21 97.9 93.1 4.3 92.9 92.7 96.4 93.4 198.0 91.4 95.6 96.5 103.0
22 96.1 93.7 93.8 93.2 93.6 99.5 30.6 183.0 91.2 95.5 96.5 100.0
23 94.5 93.7 93.5 93.5 4.4 101.0 90.6 171.0 90.9 95.7 6.0 98.3
24 93.6 94.5 93.4 93.4 95.6 103.0 90.3 157.0 92.0 95.9 95.5 974
25 93.1 95.0 93.4 93.2 96.2 104.0 290.0 143.0 92.0 95.9 4.5 99.3
26 92.5 95.5 93.0 93.0 104.0 90.0 124.0 95.7 94.1 103.0
27 92.1 95.7 92.8 94,4 105.0 90.3 108.0 95.5 94.1 102.0
28 92.1 96.3 92.7 99.2 106.0 91.2 95.3 95.5 94.1 98.9
29 92.2 96.2 92.7 105.0 108.0 92.1 90.8 95.5 94.1 94.8
30 93.6 6.2 92.6 106.0 109.0 92.9 90.2 95.5 94.3 91.7
31 98.4  ~——-—— 92.7 107.0 107.0  ------ 22.0 9541 93.7 ==
) 725.92 725.70 725.30 726.74 726.05 726.82 725.32 725.22 725.39 725456 725.42 725.18
(%) ~2.6 -2.2 -3.5 +14.3 ~T1.2 +7.2 -lé6.1 -9 +1.5 +1.6 -1.4 =240
MAX 98.4 105.0 96.2 107.0 107.0 151.0 110.0 209.0 101.0 96.5 123.0 110.0
MIN 90.1 92.3 91.9 90.9 30.0 88.8 30.0 90.1 90.4 94.2 9246 91.7

WIR YR 196970 &4 o« o » o 4+ o o » o » » » $-9,3

t Elevation, in feet, at end of month.
# Change 1in contents, 1in thousands of acre-feet.
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05488500 DES MOINES RIVER NEAR TRACY, IOWA

LOCATION.--Lat 41°16'53", long 92°51'34", in NWISE} sec.19, T.75 N., R.17 W., Mahaska County, on right bank
250 ft upstream from abandoned Bellefountaine Bridge, 0.5 mile downstream from bridge on State Highway 92,
oig m§§; :ast of Tracy, 3.1 miles upstream from Cedar Creek, 6.4 miles downstream from English Creek, and at
mile RN

DRAINAGE AREA.--12,479 sq mi.
PERIOD OF RECORD.--March 1920 to September 1970. Monthly discharge only for some periods, published in WSP 1308.
GAGE.--Water-stage recorder. Datum of gage is 670,91 ft above mean sea level. Prior to June 26, 1940, and
June 30, 1952, to Nov., 4, 1960, nonrecording gage, and June 27, 1940, to June 29, 1952, water-stage recorder
at site 250 ft downstream and at same datum.

AVERAGE DISCHARGE.--50 years, 4,317 cfs (4.70 inches per year, 3,128,000 acre-ft per year); median of yearly
mean discharges, 3,740 cfs (4.1 inches per year, 2,710,003 acre-ft per year).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):
Annual maximum discharge (*) and peak discharges above base (20,000 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time Disch. G.H. Date Time  Disch. G.H.
Oct. 4, 1965 1200 21,100 13.60 June 17, 1967 0100 *47,400 20.38 Apr.9-11,1969 - b*29,500 c15.87
May 16, 1966 1400 23,500 14.43
June 15, 1966 2330 *33,800 al7.24 Apr. 24, 1968 1100 *14,300 11,07 May 20, 1970 1200 *18,200 12.29

a From graph based on gage readings.

b Maximum daily.

¢ Occurred Apr. 11, 1969.

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept.30, 1966 410 1969 Dec. 15, 1968 920
1967 Dec. 30, 1966 160 1970 Sept. 7-8, 1970 368
1968 Jan. 13-18, 1968 90

Period of record: Maximum discharge, 155,000 cfs, June 14, 1947 (gage height, 26.5 ft); minimum daily,
40 cfs Jan. 29 to Feb. 1, 1940,

Maximum stage since 1851, that of June 14, 1947. Flood of May 31, 1903, reached a stage of about 25 ft
(discharge, about 130,000 cfs). Minimum daily discharge since at least 1910, that of Jan. 29 to Feb. 1, 1940,
REMARKS. --Records good except those for winter periods, which are poor. Flow regulated by Lake Red Rock begin-
ning March 12, 1969 (see station 05488100). Water-quality records for the water years 1967, 1969-70 are
published in reports of the Geological Survey.
COOPERATION. --Forty-six discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS).--WSP 1438: Drainage area. WSP 1508: 1920(M), 1922(M), 1933.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jor AUG SEP
1 17,400 44530 1,960 54410 44790 71960 49190 64250 10,800 1,720 792

2 19,200 44390 14790 54350 24810 9,000 3,960 5,680 89420 14480 756

3 20,500 44250 24090 74330 2,930 10,200 3,770 54350 7,010 14580 747

4 21,100 44060 2,710 64700 3,530 10,500 3,620 54110 64150 1,560 720

5 19,800 3,900 24890 54300 3,530 10,300 34540 5,000 54550 14450 702

6 164500 34830 2,930 4,000 24930 94640 3,400 5+430 5,770 1,300 667

7 13,700 3,720 24880 3,200 2,580 8,780 34290 T+300 54790 1,280 651

8 11,700 3,620 241600 2,500 24120 8240 3,290 64250 44770 14240 635

9 10,300 3,530 24460 24050 2,190 71740 3,160 94410 49130 1,180 611
10 9,360 3,440 2,430 2,150 2,560 74190 3,060 154100 3,770 1¢130 588
11 B,480 3,380 2,540 2y270 3,220 64670 3,590 11,400 3,410 1,080 567
12 71590 3,540 2,770 2+370 3,900 6,200 84340 11,800 34110 1,040 553
13 649920 44190 3,180 2,600 3,480 5820 94580 244400 2,880 1,030 539
14 6,420 44680 3,300 2,700 3,240 5,520 7.030 29,200 2,820 1,030 567
15 6,020 44360 3,620 24650 3,140 54320 8:620 32,4800 2:470 970 567
16 5,770 3,950 4,070 2,450 3,180 5,270 21,900 32,900 2,190 922 581
17 54460 3,710 44040 2,200 3,230 5,240 18,400 27,4400 24470 884 497
18 5,190 3,540 3,720 2,000 3,540 74190 19,700 17,600 24470 837 448
19 4,950 34460 3,340 2,100 3,800 9,640 11,400 13,700 2+220 1,040 429
20 4790 3,360 3,180 2,250 34590 7,640 85160 11,300 2,070 1,020 429
21 44710 3,280 3,290 2,200 34440 5,770 74510 9,660 1,910 1,000 455
22 44980 3,180 3,220 2,100 3,590 54240 74720 8,400 1,820 990 442
23 54350 3,120 3,340 1,950 54270 4,980 T+660 74370 1,820 1,000 29
24 6,020 3,060 4,850 1,820 74030 45790 14,700 64650 1,880 1, 050 429
25 64380 3,040 9,780 1,720 65310 44630 114600 6,020 1,700 14140 436
26 64240 3,060 6,990 14650 5,840 44450 10,100 54700 1,570 1,050 436
27 54840 3,200 44400 1,520 54410 44340 114300 5:¢570 1,530 980 429
28 5,500 3,080 3,360 1,420 5,680 44190 10,800 T+230 14,440 240 4l6
29 5,190 24860 2,710 14370 5,930 44060 94300 74740 1,480 902 416
30 %4930 24330 34400 1,330 69420 4,010 7.820 10,000 1,620 864 410
31 44720  =-=w-- 44790 1,330 74230 ~=--=- 74010 —===-- 1,830 828  —-----
TOTAL 281,010 107,650 108,630 85,990 99,160 126,440 200,520 257,520 357,720 106,870 344517 165344
MEAN 9,065 3,588 3,504 2,774 3,541 44079 6,684 84307 11,920 3,447 14113 545
MAX 214100 4,680 3,780 T+330 94400 1,230 10,500 21,900 32,900 10,800 1,720 192
MIN 4,710 2.330 1,790 1,330 14320 2,120 44010 3,060 54000 1,440 828 410
CFSM 73 «29 «2B .22 .28 33 56 »67 96 .28 » 09 +04

IN. . .3 .32 . +30 .38 <60 77 1.07 .32 .10 -05
AC-F1 557,400 213,500 215,500 170,600 196,700 250,800 397,700 510,800 709,500 212,000 684460 324420

CAL YR 1965 TOTAL 3,180,934 MEAN B,715 MAX 76,300 MIN 580 CFSM .70 IN 9.48 AC-FT 6¢309,000
WYR YR 1966 TOTAL 1,782,371 MEAN 4,883 MAX 32,900 MIN 410 CFSM .39 IN 5.31 AC-FT 3,535,000



0548R500

DISCHARGE

DAY ocT NDV DEC JAN
1 403 390 350 250

2 410 390 245 290

3 469 319 280 300

“ 396 396 320 290

5 374 693 350 280

& 357 511 380 270

7 335 “42 “22 280

B 330 “36 386 310

9 335 448 396 329
10 330 «l6 10 290
11 325 374 250 260
12 335 436 300 240
13 362 “u8 360 260
14 368 455 420 290
15 368 “55 410 320
16 379 S42 390 310
17 390 442 379 330
18 362 “55 368 250
19 346 “55 379 200
20 362 62 379 180
21 410 %55 360 200
22 396 “62 360 250
23 396 %55 260 300
26 390 «76 230 400
25 390 490 210 1:100
26 396 4R3 200 940
27 422 “90 180 780
28 416 430 175 660
29 410 “83 165 600
30 4«03 483 160 550
31 396 rm———— 190 530
TOTAL 11,761 13,672 9,662 11,830
MEAN 379 «56 312 382
MAX “69 693 “22 1100
MIN 325 376 160 180
CFSM +03 » 06 +03 +03
IN. 06 » 06 .03 « 06
AC-FT 23,330 274120 19,160 234460
CAL YR 1966 TOTAL 1,3204176 MEAN 3,617
WTR YR 1967 TOTAL 1,072,230 MEAN 2,938

M Expressed in thousands.

DISCHARGE s

bay ocT NOV OEC Jan
1 526 538 340 240

2 51¢ 526 365 215

3 502 544 387 200

“ 738 538 398 180

5 578 “96 “l4 165

6 502 “66 398 150

7 508 456 392 140

8 490 456 398 125

9 520 «30 «30 115
10 508 «30 “6B 102
11 ©96 “19 “62 96
12 «78 “le «25 91
13 «78 “19 %03 0
14 478 4«08 370 90
15 520 “08 290 90
16 508 403 329 0
17 544 403 351 90
18 514 416 361 90
19 “66 398 «03 100
20 “5¢ 398 «30 170
21 «5¢4 398 454 300
22 «25 403 380 «20
23 «03 419 240 700
26 “19 408 300 660
25 392 398 4«00 590
26 392 398 260 560
27 398 398 260 500
28 «08 370 280 680
29 “le 340 305 860
30 “B& 320 290 800
31 564 260 1,050
TOTAL 154075 124812 114196 9,727
MEAN 486 427 361 314
MAX 738 S44 456 1+050
MIN 392 320 240 90
CFSM +06 .03 +03 «03
IN, 206 .04 .03 .03
AC~FT 294,900 259410 224200 194290
CAL YR 1967 TDTAL 1,076,216 MEAN 2,949
WTR YR 1968 TOTAL 3614622 MEAN 988

DES MOINES RIVER BASIN

IN CUBIC FEET PER SECDND.

FEB

510
490
460
450
480

510
500
490
510
520

520

12,310 3
©40
520
250
06
W06
2645620 7

MAX 32,900
MAX 47,000

IN CUBIC FEET PER SECOND,

FE8

895
740
680
640
600

580
540
500
«70
440

«30
«10
«00
390
380

380
350
330
360
350

325
290
280
280
280

280
285
280
275

121440 1

429

35

275

«03

06
264670 3
MAX 47,000
MAX 13,100

DES MOINES RIVER NEAR TRACY,

TOWA, --Continued

WATER YEAR OCTOBER 1966 TD SEPTEMBER 1967

MAR APR May
400 2,000 1,800
430 1,890 19670
440 1,830 11440
420 14680 14360
«10 1+500 14320
410 14470 15280
410 1+6470 1+250
«00 1+830 1,220
450 24720 1170
51t 3,800 1,110
635 2,770 1,170
912 21290 15750
1,260 21440 14720
1.380 44010 14270
14390 “s130 14470
1,350 34160 1,720
1,430 29610 1,530
14520 29260 14380
1,620 24070 14340
14480 24120 1,250
1,700 2:670 19140
1,850 3,230 14040
1,760 3,290 960
1,630 21600 BT4
1,520 24190 BO1
19490 2,020 765
29090 14980 711
241470 1910 720
24370 1,760 902
29230 14660 1,080
2y120 ————— 1,350
84288 71,420 38,563
14235 2,381 142646
24670 %y 130 14800
«<00 19670 Ty
.10 .19 «10
.11 .21 o1l
54940 141,700 764490
MIN 160 CFSM .29
MIN 160 CFSM .24

JUN

2,490
24010
1+ 710
14350
1e170

10470
3,110
3,840
91510
20,400

264,600
284700
37,000
45,600
464100

«7,000

31,900

33,100
35,000
33,300
20 4400
16,100

16,900
16,800
14,700
13,000
15,000

6424760
214430
©7,000

14170
1.72
1.92

1, 275M

IN 3.94
IN 3,20

JuL AUG
165200 1,830
14,400 1,720
11,500 1,610
9,640 1,500

81360 1,420
7,480 14370
6,830 1,480
61270 11430
5,790 1,250
5,500 1,170
54270 1,430
5,030 1,650
720 1,480
44370 1,470
“r130 1,350
3,830 1,220
3,520 1,140
3,480 1,090
3,380 14050
«y100 1,010
3,820 950
3,350 990
3,060 1,110
2,820 738
2,600 619
21320 711
24350 693
241300 720
2,600 756
2,580 940
2,180 1,040
163,760 36,937
51283 1,192
164200 14830
2,180 619
.62 .10
.69 .11
3264800 73,260

AC-FT 2+4619,000
AC-FT 24127,000

WATER YEAR DCTDBER 1967 TO SEPTEMBFR 1968

MAR APR MAY
285 “72 1,910
270 «72 1,720
270 514 1+520
290 634 1,370
303 Teb 1,270
312 106 1,180
36l 634 14080
<08 566 990
886 Sle 1,000
1,200 “936 960
1,070 “66 904
931 “42 B68
810 ©42 818
730 “78 B26&
669 546 Ré8
641 585 950
634 606 931
636 746 859
66l Tie 826
648 11000 786
641 1:560 746
571 1,620 730
516 6+090 706
585 13,100 690
571 74700 683
550 44250 683
526 3,260 690
508 730
“96 T6b
490 714
«90 722
74915 564735 294476
578 14891 951
1,200 13,100 1,910
270 442 683
.05 .15 .08
.05 .17 .09
5,530 112.500 58,470
MIN 180 CFSM .24
MIN 90 CFSM .08

JUN

730
770
722
655
648

613
578
544
508
Sle

714
1,280
14590
1,390
1,110

14420
1,820
11680
1510
14350

19280
15250
14150
1,020

930

1,120
2,280
%180
64610
64940

“6+906
1,564
61960

508
.13
o le
93,040

IN 3.21
IN 1,08

Jut AUG
84300 14600
By 140 1,880
64310 14880
54060 1,770
44340 1,590
3,850 1,470
3,590 1.390
3,350 1,330
24790 11400
24470 1,770
2,130 14770
14850 14510
1,710 14380
14620 1,240
1,590 15140
1,600 1,080
1,460 14030
1,600 970
1,210 895
1,370 826
2,990 786
3,380 778
2,820 676
4,090 &4l
3,090 627
24120 585
1,780 606
1,550 669
1,390 641
1320 655
1,400 886

90,270 354671
2,912 1e144
8,300 1,880
1.210 585

.23 .09

.27 o11

179,100 70y 360

AC-FT 2,135,000
AC-FT 717,300

91

702

651
702
716
720
875

783
912
729
635
627

659
611
S81
567
546

219267
709
1,010
566
.06

.06
“24180

SEP

1,000
931
714
648
738

940
1,270
1,080
950
834

730

683
641
592

557
550
538
544
538

592
Ti4
786
8364
850

a17
868
826
906
1+150

23,601
787
14270
538
.06
#07
464810
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05488500 DES MOINES RIVER NEAR TRACY, 10WA,--Continued

DISCHARGE, IN CUBIC FEET PER SECONDO, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL
1 14290 14920 3,500 14180 1,380 65200 27,800 44820 16,600 17,400
2 14330 T+540 2,910 1,180 1+300 54600 27,800 44820 16 4700 184400
3 142B0 75200 3,190 14200 1,280 %9800 27,800 49810 164300 18,900
& 19430 6,830 3,200 14260 1,240 3,500 274900 44810 174100 18,500
5 14630 64500 3,090 1,200 1,280 3,000 28,200 44810 17,000 17,800
& 14680 64130 24750 19220 15650 24550 284600 59460 16,400 184000
7 14690 59930 2,250 1,260 24160 29200 28,600 8,080 17,000 17,000
8 1+590 5,680 1,900 1,180 2,100 2,220 27,700 12¢500 17,200 9,780
9 14670 5,300 1,550 1s110 2,020 29300 29,500 -3,600 16,4700 64540
10 1,820 5,150 1,310 1,070 1,900 24210 29,500 15.500 164700 64500
11 24220 449990 14500 15090 24180 2,010 294500 16,500 17,100 64390
12 2,780 44790 1,800 1,120 2,100 1+900 29,400 16,400 18,000 74470
13 3,500 44600 14400 1,080 14950 1,840 29,400 164700 17,200 13,500
14 3,380 49440 1,050 1,050 1,720 1,760 28 600 16,900 174300 174400
15 3¢640 49340 920 1,050 1,590 1,730 27,700 17,600 17,300 17,800
16 3,530 49330 1,500 1,300 1,500 1,8B0 29,000 17,500 74500 184300
17 3,200 44360 1,200 2¢590 1420 3,510 23,700 17,300 174700 20,200
18 34030 Gracl 90 3,000 1»300 4e650 26,300 17,200 17,700 15,700
19 3,900 4,660 1,310 2,210 1,200 2,880 224400 17,200 17,700 104800
20 74790 44870 1,700 1,910 1,180 14940 13,200 17,100 17,600 8,920
21 10,000 49780 2,100 1,780 1,180 2,000 54500 17,100 17,300 174300
22 11,000 44420 24500 1,900 1,180 2,090 4,700 16,600 17,200 184700
23 11,600 44550 14800 24050 14350 2,180 44700 16,300 16,900 18,500
24 11,800 49410 1,500 2,210 1,700 3,820 44700 17,200 16,600 18,500
25 11,400 44380 1,300 24050 2.200 11,000 45710 17,000 165300 184400
26 10,700 44140 1,200 1+880 3,100 23,300 44810 17,000 164300 18,500
27 10,4200 3¢670 1,200 1:700 44700 27+ 800 54540 17,000 164900 18,600
28 91640 49080 1,320 1,600 54850 27,800 59320 17,000 161600 18,300
29 9,100 3,770 1,400 14520 m————— 264800 44,870 16,800 17+800 18,500
30 84640 3,610 1,300 1,480 274200 44860 16,900 17,600 18,500
31 81260 “———— 14280 19420  -e--== 27,600 -~-~-- 164800 —————— 18,600
TOTAL 164,770 151,830 55,890 47,850 53,710 240,270 597,910 435,310 512,300 487,700
MEAN 5,315 5,061 19803 19544 1,918 7,751 194930 144040 17,080 15,730
MAX 11,800 7,920 3,500 3,000 5,850 27,800 29,500 17,600 18,000 20,200
MIN 1,280 3,610 920 1,050 1,180 1,730 4,700 4,810 164300 6,350
AC=FT 326,800 301,200 110,900 94,910 106,500 476,600 1,186M 863,400 1,016M 967,400
CAL YR 1968: TOTAL 695,031 MEAN 1,899 MAX 13,100 MIN 90 AC-FT 1,379,000
WTR YR 1969: TOTVAL 3,477,920 MEAN 9,529 MAX 294500 MIN 920 AC-FT 6,898,000

M Expressed in thousands.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN
1 2,740 24210 1»160 769 1,480 1,300 59420 44940 5,180

2 2,710 2,940 14330 769 11480 2,700 5,420 4,870 51540

3 24700 3.580 1,750 796 1,800 9¢320 59420 44840 64380

4 24510 3,580 1:760 787 1,800 11,400 54460 45820 6,270

5 1,710 3,580 14580 780 1.800 11,000 55430 44,760 54740

6 1,060 3,570 1+170 775 1,810 11,500 54510 44200 54510
k4 922 3,320 1,170 170 1,810 124600 59640 3,300 54220

8 913 2,570 1,220 740 1,810 12,400 5¢750 3,290 41620

9 904 24370 14230 670 1,800 12,000 54890 3,320 3,960
10 913 2,350 15160 520 14150 9,710 6,000 34300 3,660
11 904 2,340 1,180 520 1,100 6,840 55910 3,340 3,080
12 913 2,340 859 520 1,030 54430 64560 3,990 3,080
13 1,060 24250 823 520 1,030 44950 74440 44250 3,060
14 19460 1,700 805 520 1,030 4660 74560 74730 3,270
15 1,880 1,320 859 600 1,030 44680 7+880 15,900 3,680
16 14870 1,300 868 600 950 44630 7,840 17,000 3,820
17 1,850 1,290 Bl4 570 700 3,520 7,760 17,000 4,860
18 14850 14470 787 550 900 24380 7,880 17,500 54290
19 14890 1,900 823 550 950 24390 8,800 17.+800 54350
20 24110 1,910 1,060 520 1,000 24500 9,540 18,100 5,320
21 2570 1,760 980 500 860 21500 94520 18,100 4,580
22 2,810 1,290 1,000 520 860 29470 7920 17,800 44140
23 24670 1,230 1,030 520 860 24500 69470 174600 3,840
24 2,210 1,230 931 600 860 2+670 5+980 16.700 3,640
25 24170 1,220 814 700 1,000 3,220 5+980 15,700 3,620
26 2,130 14220 8l4 700 1,100 44140 54800 16,800 3,420
27 14690 14180 823 700 1,120 44520 54480 16,300 2,980
28 14250 14220 814 520 14170 4,890 49950 134600 2,670
29 1,240 1,180 787 860 ————— 4y 890 44920 89360 2,470
30 1,250 1+¢1BO 196 1,4B0 5+100 4,870 64880 25160
31 1,460 —————— 778 19480  e-=e-= 59430 —————— 54130 ——————
TOTAL 54,319 60,600 31,975 21,426 34,290 17B,240 195,000 317,220 126,410
MEAN 1,752 29020 1,031 691 1,225 5,750 6,500 10,230 43215
MAX 24810 3,580 14760 1,480 14810 124600 94540 18,100 6380

niN 904 1,180 778 s00 700 1,300 44870 34290 24160
AC~FY 107,700 120,200 63,420 425500 68,010 353,500 386,800 629,200 250,700

CAL YR 1969 TOTAL 3,2524324  MEAN 8,910  MAX 29,500 MIN 778 AC-FT 64451,000
WTR YR 1970 TOTAL 1,17145¢1 MEAN 3,210 MAX 18,100 MIN 368 AC-FT 2,324,000

JuL

14950
14360
14960
14940
1,730

1,290
14290
1+280
15270
1,270

1,260
14260
14260
14270
1y270

1,230
15170
1¢250
14200
1,140

1,070
1,070
1,060
14050
1,040

11040
14040
1,040
1,030
1,030
1,030

39,750
1,282
14960
1,030

78,4840

AUG

18,500
18,500
18,500
18,500
18 400

18,300
18,400
18,200
18,100
18,100

17,900
17,800
17,700
17,4500
17,400

17,300
17,200
174400
174900
174200

16,800
17,500
17,500
17,300
17,300

17,400
174400
174500
17+400
17,500
17+200

5494600
17,730
18,500
16,800
1,090M

134300

74400
49140
24330
1,730
1,260

14 240
1,170
1,330
1,070
1,050

1,090
1,090
1,060
1,050
1,050

990
736
568
560
552
552

68,748
2,218
13,300
552
1364400

SEP

164900
16,500
15,100
164000
154000

124700
10, 500
84440
64590
64290

5,690
51640
54140
3,560
2,700

2,670
2,640
2,52¢C
24300
2,200

1,930
1,810
24460
1,550
1,990

11980
2,310
29640
2,480
24550

180,780
64026
16,900
14550
358,600

11170

2,000
24430
2,510
2,300
2,250

2,260
2,280
2,310
2,220
24110

2,000
2¢250
3,030
2,980
2+640

43,563
1,452
3,030

368

86,410



DES MOINES RIVER BASIN 93

05489000 CEDAR CREEK NEAR BUSSEY, IOWA
LOCATION.--Lat 41°13'09", long 92°54'38" (revised), at SW corner sec.ll, T.74 N., R.18 W., Marion County, on left
bank 10 ft downstream from bridge on State Highway 156, 0.8 mile downstream from North Cedar Creek, 1.6 miles
northwest of Bussey, 3.0 miles upstream from Honey Creek, and 8.9 miles upstream from mouth.
DRAINAGE AREA.--374 sq mi.
PERIOD OF RECORD.--October 1947 to September 1970.

GAGE.--Water-stage recorder. Datum of gage 1s 682.15 ft above mean sea level (levels by Corps of Engineers).
Prior tu Feb. 21, 1949, nonrecord:ng gage at same site and datum.

AVERAGE DISCHARGE.--23 years, 179 cfs (6.50 inches per year, 129,700 acre-ft per year).
EXTREMES. -Maximums and minimums (discharge in cubic feet per second, gage height in feet), water years 1966-70.

Arnual maximum discharge (’), peak dischirges above base (4,000 cfs), and annual mimimum discharge

Maximum Minimum
Wtr yr Dat: Time Disch. G.H. Date Disch.
1966 Dec. 24, 1965 2200 *3,770 16.68 Sept.30, 1966 2.0
1967 June 11, 1967 0145 *6,520 21.57 Oct. 4-5, 7-8, 1966 1.2
June 22, 1967 1445 5,180 19.73
1968 Apr. 24, 1968 0200 *5,250 20.28 Sept.15, 1968 .93
1969 Apr. 27, 1969 1600 *3,720 17.11 Oct. 4-5, 1968 1.1
1970 Sept.18, 1970 1115 *4,980 18.75 Aug. 3, 1970 3.7

Period of record: Maximum discharge, 29,300 cfs May 9, 1950 (gage height, 27.50 ft); maximum gage height,
28.06 ft July 2, 1958; no flow Sept. b-20, 1955, Oct. 11-12, 1956.

Flood 1n June 1946 reached a stage of 28.45 ft on upstream side and 28.05 ft on downstream side of bridge
from levels to floodmarks by Corps of Engineers (discharge, 31,500 cfs).

REMARKS. - -Records good except those for winter periods, which are poor. Water-quality records for the water year
1970 are published in reports of the Geological Survey.

COOPERATION. --Eighteen discharge measurements furnished by Corps of Engineers.
REVISIONS.--WSP 1438: Drainage area.

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

0aY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 140 26 27 268 16 57 1% 103 85 36 32 3.5
2 100 24 32 1,00 15 79 63 83 8l 28 18 3.4
3 T8 24 42 1+ 160 15 107 6l 16 91 25 13 3.2
“ 68 25 45 352 14 312 SR 7L 82 22 11 3.6
5 &1 24 %0 240 15 103 54 69 68 25 9.0 3.0
6 58 24 39 160 16 72 53 62 69 28 B.2 248
7 55 23 28 135 100 59 53 62 67 57 8.8 2.7
8 50 25 26 115 1,000 53 “6 T 61 26 9.1 2.5
9 “4 26 28 105 1.500 82 “3 76 913 17 R.5 2.7
10 37 23 33 92 700 107 “l b4 38R 15 A.3 2.5
11 34 27 B BS 350 125 “B 555 137 13 8.1 2.5
12 32 96 82 76 200 150 63 24970 613 12 7.8 2.5
13 31 237 93 81 150 133 56 798 766 10 B.2 2.6
1a 30 81 62 86 115 109 “2 391 “b0 11 9.3 16
15 38R 49 5 Te 96 104 %0 1,220 211 la bet 12
16 ) b 37 64 85 107 &2 1,620 194 l4 5.9 1l
17 37 40 29 5T 73 121 SR 24370 143 14 Tl 5.1
18 33 32 28 51 63 385 24150 1.180 109 12 97 3.1
19 31 30 27 45 67 262 RA39 “10 Ao 10 87 2.6
20 30 32 31 “0 50 155 583 304 72 Beb 21 246
21 35 32 32 v 36 el 163 367 788 65 8.0 13 244
22 60 36 32 31 36 211 228 451 54 7.6 Ba5 2.9
23 78 32 “2 28 32 478 248 R25 45 B.3 5.6 3.0
24 53 29 24360 25 30 176 290 24330 39 B2 6.0 2.9
25 38 30 2,000 23 32 128 197 “75 35 B.6 S.6 3.0
26 2 RT 494 22 35 130 158 283 36 11 5.3 2.7
27 30 176 300 20 39 106 133 ?1a 41 B.3 5.0 2.7
28 29 75 200 19 47 95 120 le6 169 34 6.8 2.6
29 27 35 393 18 9% 103 131 92 168 4.3 2.3
30 26 28 9586 17 91 108 1l 55 36) 3.9 2.0
31 27 ————— 487 17 86  ——m-—- 97 ———— 96 3.8 m=e---
TOTAL Ly463 1+668 Byll6 49622 44932 44438 6y398 184432 54327 14094.6 45045 1l6.3
MEAN 6742 “8.9 262 169 176 143 213 595 178 35.3 14.5 1.8R8
MAX 140 237 24360 1+ 160 1,500 78 25150 2,970 913 34] 97 16
MIM 26 23 24 17 14 53 «0 62 35 7.6 3.8 2.0
CFSM™ .13 .13 «70 a0 o7 »38 <57 1.59 4R .09 « 06 +01
IN. .15 #15 .81 L4t 69 . bl .66 L.83 .53 ol1 <04 »01
AC-FT 25900 2,910 164100 9,170 9,780 B,4800 12,690 36,560 10,570 24170 A9s 231

CAL YR 1965 TDTAL 105,228.0 MEAN 288 MAX 9,040 MIN 2.3 CFSM .77 IN 10.47 AC-FT 208,700
WTR YR 1966 TOTAL 56,857.4 MEAN 156 MAX 2,970 MIN 2.0 CFSM .42 IN 5.66 AC-FT 112,800



94 DES MOINES RIVER BASIN

05489000 CEDAR CREEK NEAR BUSSEY, IOWA.--Continued
DISCHARGE, [N CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 1.9 2.1 3.0 2.7 20 B.2 558 107 611 94 15 4ol
2 1.7 2.1 2.4 2.7 24 10 1,030 80 321 82 13 3.5
3 1.6 2.1 2.0 2.7 28 12 240 62 169 73 12 3.4
4 1.2 243 2.1 2.7 35 16 131 62 113 62 10 3.2
5 1.2 2.3 2.4 2.7 40 17 100 69 114 57 Bat 3.0
6 1.4 2.7 3.0 3.0 36 18 B4 74 1,480 52 8.0 3.0
7 1.2 2.7 4.9 3.2 33 13 63 77 315 49 129 3.1
8 1.2 3.0 9.6 2.9 25 12 96 T4 266 4“6 96 3.1
9 1.3 3.7 11 2.7 23 10 798 69 156 45 42 2.8
10 1.6 3.6 10 2.8 25 12 250 54 34610 48 19 2.4
1 2.3 3.6 6.6 2.5 27 17 129 L,070 3,920 45 13 2.5
12 3.9 3.6 5.0 2.7 34 28 124 504 44380 37 9.6 2.7
13 5.6 3.5 4.1 2.9 41 36 1,520 174 44820 30 8.3 6.2
L4 1.7 3.5 4.2 3.1 43 29 24510 128 3,210 26 7.5 Qa5
15 3.0 3.2 3.9 3.2 49 24 500 103 1,500 23 6.8 63
16 4.2 3.0 4.0 2.6 40 19 270 85 1,400 22 6.2 26
17 2.8 3.5 4.7 2.6 30 15 182 73 1:140 20 6.6 10
18 2.5 2.9 445 1.8 20 10 129 65 503 19 7.1 645
19 3.2 2.7 4.9 1.7 15 10 102 59 466 18 6.1 5e1
20 2.7 2.8 5.2 2.0 18 /0 186 50 480 17 5.7 4ol
21 3.0 3.3 5.4 3.3 13 201 1,190 39 14,610 17 5.7 11
22 2.7 4.0 4.6 11 10 78 977 35 44840 15 5.7 7.5
23 2.1 4.5 4,0 38 9.0 45 325 33 944 14 5.3 4.9
24 1.8 3.8 3.2 258 9.0 40 225 31 349 15 4.8 3.5
25 1.7 5.0 2.7 846 9.0 40 186 28 263 34 4ab 3.1
26 1.6 4.8 2.4 164 150 169 264 204 23 4.5 L1
27 1.6 6.1 2.1 50 499 170 21 166 22 4.3 49
28 1.6 4.6 2.5 35 157 141 833 146 L 4.5 45
29 1.6 5.0 2.6 31 84 119 332 129 30 8.7 19
30 1.9 bob 2.6 27 60 111 554 108 20 9.0 8.0
31 S .6 23 ———— 51 memmmm 2,210 mm-mee 18 5.2 -emm--
TOTAL 6749 104.4 132.2 1,539.3 680,6 14801.2 124615 T9179 37,733 1,110 491.6 4R9.7
MEAN 2.19 3.48 “.26 4%.7 24.3 58.1 421 232 14258 35.8 15.9 1643
MAX 5.6 6al 11 B4b 49 499 2+510 2,210 41840 94 129 95
MIN 1.2 2.1 2.0 1.7 8.0 8.2 63 21 108 14 4.3 2.4
CFSM 006 +009 «01 »13 +07 16 1.13 .62 3.36 »10 « 04 « 04
IN. 006 «01 «01 +15 07 .18 1.25 + 71 3,75 11 - 05 +»05
AC-FT 135 207 262 3,050 1+350 3,570 25,020 144240 744840 2,200 975 971
CAL YR 1966 TOTAL 46,114.9 MEAN 126 MAX 2,970 MIN 1.2 CFSM .34 IN 4.59 AC-F7 91,470
WTR YR 1967 TOTAL 63,943.9 MEAN 175 MAX 4,840 MIN 1.2 CFSM .47 IN 6.38 AC-FT 126,800
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 70 SEPTEMRER 1968
oayY ocT NOV DBEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 4.8 326 30 13 220 16 Te 176 36 11 3.9 4e3
2 3.2 224 36 10 160 19 52 149 39 5.2 3.4 3.4
3 2.4 173 39 8.0 130 25 105 126 27 4.1 3.0 2.9
4 2.3 138 32 6.2 100 30 706 103 20 3.5 3.0 2.5
5 200 121 28 4.9 92 35 253 88 le 10 3. 2.6
6 229 106 31 3.8 76 40 141 80 14 9.9 3.4 2.0
? 5 93 31 3.0 62 44 nz T4 12 103 9.5 1.5
8 113 80 30 2.3 50 102 92 85 10 83 7.9 3.4
9 39 17 30 1.8 43 211 69 84 9.0 28 b4l 2.6
10 18 73 35 1.4 35 132 57 64 10 13 3.4 2.0
11 10 68 45 1.1 31 a2 52 62 59 7.9 2.5 1.6
12 7.7 61 51 1.0 26 61 50 59 45 5.8 2.2 1.5
13 6.6 50 42 1.0 22 43 47 55 19 4.9 2.2 1.4
14 6.7 46 26 1.0 19 47 104 83 11 5.5 2.0 1.1
15 B93 45 15 1.0 16 53 273 101 B.7 641 2.2 93
16 962 42 17 1.0 18 55 130 58 8.1 16 2.5 +95
17 147 46 23 3.0 20 53 1,000 48 7.1 44 1.8 5.8
18 63 45 49 2.5 19 59 592 40 bat 31 1.8 4.0
19 41 3B B4 12 20 88 240 38 5.7 12 2.2 bath
20 31 32 97 120 21 106 25220 37 5.0 7.5 2.1 4.1
21 25 35 113 700 22 68 1,020 33 bots 5.8 2.1 2.2
22 20 35 58 600 17 46 346 32 4.0 bab 2.0 bote
23 18 33 40 450 14 35 34450 36 3.8 5.2 1.9 17
24 22 32 31 350 12 34 3,780 47 3.8 66 1.6 56
25 102 35 22 250 11 40 707 41 3.9 70 1.5 14
26 66 33 26 170 11 45 568 &7 4.5 23 1.6 5.2
27 41 21 19 180 12 42 56 bets 11 2.5 2.6
28 97 17 14 320 13 38 b4 443 6.8 1.7 1.8
29 112 20 16 290 24 36 38 19 12 1.7 2.0
30 1+090 23 17 230 —————— 31 38 18 6.1 1.8 1.7
31 761 15 200 -=-—- - 42 30 ————— 5.2 2.9
TOTAL  5,190.7 2,168 19142 3,938.0 14316 1,758 17,487 24052 43841 626.9 87.6 161.88
MEAN 167 72.3 36.8 127 45.4 56.7 583 66.2 14.6 20.2 2.83 5.40
MAX 1,090 326 113 700 220 211 3,780 176 59 103 Q.5 56
MIN 2.3 17 14 1.0 11 16 47 30 3.8 3.5 1.5 .93
CFSM 45 +19 .10 36 .12 «15 1.56 .18 «04 «05 + 008 «01
IN. 52 .22 «11 .39 W13 .17 le74 «20 . 04 .06 + 008 .02
AC~FT 10,300 44300 2270 7.810 2,610 3,490 344690 4,070 869 1,240 174 321
CAL YR 1967 TOTAL 72,4140.10 MEAN 198 MAX 4,840 MIN 1.7 CFSM .53 IN 7.18 AC-FT 1434100

WTR YR 1968 TOTAL 364366.18 MEAN 99,4 MAX 3,780 MIN .93 CFSM .27 IN 3,62 AC~-FT 72,130



DES MDINES RIVER BASIN 95

05489000 CEDAR CREEK NEAR BUSSEY, IOWA.--Continued
DISCHARGE: IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AULG SEP
1 1.7 2.1 3.8 4.0 50 86 72 166 51 289 3 9.9
2 1.5 1.8 402 4.1 45 92 82 135 47 228 38 9.9
3 1.3 1.6 4.2 3.8 43 101 71 111 41 237 35 9.5
4 1.1 2.6 4.3 3.8 46 103 201 95 96 186 30 186
5 1.1 3.5 3.7 4.0 84 115 322 82 767 162 28 105
6 1.7 3.1 3.2 3.8 350 130 173 100 152 263 26 43
7 1.8 2.7 2.9 3.5 450 150 119 202 73 520 40 23
8 5.4 2.4 2.6 3.2 300 165 108 24580 196 443 36 34
9 19 2.5 2.4 3.0 180 170 270 1.130 253 1,270 118 36
10 5.0 3.3 2.4 2.8 120 100 195 350 97 2:110 61 17
11 10 5.1 2.5 2.7 310 66 118 219 63 399 29 14
12 5.1 5.4 2.9 2.5 370 50 86 166 270 210 21 12
13 1.8 5.1 3.0 245 250 45 Ta 142 123 216 18 11
14 1.2 7.7 2.6 2.5 160 40 83 141 59 120 15 15
15 1.5 28 2.5 2.5 100 45 267 114 44 91 14 28
16 1.3 79 2.4 600 60 73 214 98 37 76 14 16
17 lo4 46 2.3 1,000 36 225 1:040 93 31 976 14 11
18 2.2 29 3.2 190 32 317 812 a9 28 1950 14 9.1
19 2.2 17 12 90 30 224 310 85 26 626 14 8.1
20 1.5 11 9.0 67 28 175 192 8z 22 217 66 7.3
21 2.5 Tet 14 130 28 113 146 328 17 143 85 6.7
22 2.2 T.4 22 250 31 84 110 1,380 68 111 71 22
23 6.8 6.0 15 500 “2 95 88 382 88 94 29 237
24 9.2 5.1 -0 200 70 950 T4 214 58 83 18 37
25 4.1 4.8 6.0 160 230 950 67 158 38 72 14 18
26 2.8 443 5.3 150 300 294 107 124 61 12 12 17
27 2.0 4.3 47 140 170 199 2,800 104 448 244 11 537
28 1.9 3.6 4.2 110 120 151 799 88 402 224 9.8 114
29 1.8 4.3 3.7 84 m————— 99 282 T2 2,020 84 9.0 48
30 2.1 3.7 3.5 70 m———— 66 198 61 642 60 Be4 29
31 2.2 -————— 3.7 56 m———— 66 —————— $3 mmmeee 50 TelT  =m~m--
TOTAL 105.4 309.8 167.2 3,845.7 4,035 5,539 91480 G142 64318 11,804 948.9 1,668,5
MEAN 3.40 10.3 5.39 124 144 179 316 295 211 381 30.6 55.6
MAX 19 79 22 1,000 450 350 24800 24580 2,020 24110 118 537
MIN 1.1 1.6 2.3 2.5 28 40 67 53 17 50 7.7 6.7
CFSM 009 .03 «01 .33 +39 <48 .84 .79 .56 1.02 - 08 »15
IN. 01 +03 .02 .38 40 55 94 .91 .63 1.17 09 <17
AC-FT 209 614 332 7+630 8,000 10,990 18,800 18,130 12,530 234410 1+880 3,310

CAL YR 1968 TOTAL 28,447.88 MEAN  T77.7 MAX 3,780 MIN (93 CFSM .21 IN 2.83 AC-FT 56,430
WTR YR 1969 TOTAL 53,363.50 MEAN 146 MAX 2,800 MIN 1.1 CFSM .39 IN 5,31 AC-FT 105,800

DISCHARGE, IN CUSIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY ocr NOV DEC JAN FES MAR APR MAY JUN JuL AUG SEP

1 19 258 10 17 100 29 101 142 86 8.1 3.9 6.7

2 17 126 23 17 120 600 123 112 1,270 7.1 3.8 6.5

3 15 81 23 17 160 1,200 267 91 446 9.8 3.7 6.2

4 13 65 18 17 80 593 662 82 157 10 49 5.9

5 11 56 17 17 60 218 545 73 107 B4 461 6.t

6 11 S 17 16 40 160 416 64 B4 7.8 99 7.1
7 11 46 20 14 32 135 272 59 65 T4 4R 12
8 11 42 23 15 45 122 200 57 52 6.7 238 11

9 9.7 39 22 15 60 113 160 7 42 6.1 1,930 f.9

10 14 38 25 186 49 95 135 169 36 5.7 206 9.7

11 32 36 20 16 40 80 137 101 34 5.5 100 9.2

12 47 34 16 le 35 17 2,570 71 36 53 61 R.3

13 175 32 Ié 17 30 67 14750 119 43 5.2 42 Teb
164 105 29 16 17 25 59 9462 204 4R 5.8 3z 18
15 58 24 20 17 23 49 456 223 33 11 24 569
16 51 25 17 17 20 50 474 115 30 9.1 19 613
17 51 30 15 16 20 51 331 84 33 BW0 15 24940
18 39 33 15 15 35 52 780 67 31 32 30 49450
19 43 28 15 14 60 63 1,900 55 22 a3 83 12100
20 121 21 16 12 45 89 842 46 18 26 55 291
21 97 19 14 13 27 123 390 39 17 11 24 199
22 65 22 14 14 25 135 251 34 16 Tet 22 14300
23 41 28 16 15 28 126 180 30 14 649 33 24190
24 30 26 13 16 0 106 158 41 15 6.6 37 1.870
25 29 24 14 17 40 102 143 41 54 5.2 20 657
26 26 22 15 18 162 130 29 38 5.2 14 297
27 24 21 16 60 171 121 22 19 541 11 210
28 21 18 16 520 135 112 18 14 4.7 1o 149
29 20 16 17 1,300 128 101 18 11 5.5 9.1 120
30 24 16 17 260 119 125 224 Gat bk 8.1 102

3 272 B 17 as 106 ——=--- 149 mammem 4.7 Tl —meme-

TOTAL 1,502.7 1,306 540 21635 14322 55315 14,784 24650 2,880.4 336.7 6,398.7 17+1R0,5

MEAN 4845 43.5 17.4 85.0 47.2 171 493 R5.5 96.0 10.9 142 573

MAX 272 258 25 1,300 160 1,200 24570 224 14270 83 1,930 44450

MIN 9.7 16 13 12 20 29 101 1R 9.4 4.7 3.7 5.9

CFSM .13 .12 +05 W23 .13 b6 1.32 .23 .26 .03 «38 1.53

IN, .15 .13 +05 26 13 +53 1.47 26 .29 .03 o bb 1.71

AC-FT 2,980 2,590 1,070 54230 2,620 104540 29,320 51260 5,710 668 84720 34,080

CAL YR 1969 TOTAL 56.129.8 MEAN 154 MAX 2,800 MIN 2.5 CFSM .41 IN 5.58 AC=FT 111,300
WTR YR 1970 TOTAL 54,851.0 MEAN 150 MAX 4,450 MIN 3.7 CFSM .40 IN 5.46 AC~FT 108,800



96

05489500 DES MOINES RIVER AT OTTUMWA,

LOCATION.--Lat 41°00'39", long 92°24'40", in SEXNE} sec.2s,
downstream from Habssl\ Railroad Bndge at Ottumwa, 0.4 mle downstrean from Ottumwa powerplant,

upstream from Village Creek, 9.5 miles downstream from South Avery Creek,

DRAINAGE AREA.--13,374 sq mi.

PERIOD OF RECORD. --March 1917 to September 1970 (puhlxsh:d as "at Eldon" October 1930 to March 1935),

DES MOINES RIVER BASIN

discharge only for some periods, published in WSP 1308

T.72 N.

R.14 W,

T0WA

GAGE. --Water-stage recorder, Datum of gage is 622,00 ft above mean sea level,
recording gages at Market Street Bridge half a mile upstream at datum 0.83 ft higher.
Mar. 31, 1935, nonrecording gage at Eldon 15 miles downstream at different datum. Apr
1963, watet stage recorder at site 1,100 ft downstream at Vine Street Bridge at datum 0.77 ft h1gher.

AVERAGE DISCHARGE.--53 years, 4,744 cfs (4.82 inches per year, 3,437,000 acre-ft per year),

mean discharges, 3,880 cfs (3.9 inches per year, 2,810,000 acre-ft per year).

and at mile 94.1.

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet) for the water

years 1966-70:

Annual maximum discharge (*),peak discharges above base (25,000 tfs), and annual minimum discharge

Maximum

Wtr yr Date Time
1966 May 18, 1966 1000
June 16, 1966 2000

1967 June 10, 1967 0715
June 17, 1967 1215

1968 Apr. 24, 1968 1700
1969 Apr. 17, 1969 1400
1970 May 16, 1970 1000

Disch.
27,000
*32,000
37,000
*48,600
*20,000
#32,200
#21,700

a From graph based on gage readings.

G.H,
10.40

all.65

12.75
14.87
8.28
11.63
8 Ad

Date
Sept .23,

Dec. 28,
Jan. 16,

Dec. 15,
Sept. 8,

Minimum daily

1965
31, 1966
18, 1968

1968
1970

6.5 miles

» Wapello County, on right bank 15 ft

Monthly

Prior to Sept, 30, 1930, non-
Oct. 1, 1930, to
. 1, 1935, to Oct.

25,

Median of yearly

Disch.
359

160
100
322

Period of record: Maximum discharge, 135,000 cfs June 7, 1947 (gage height, 20.2 ft, site and datum then
1940.

in use); minimum daily, 30 cfs Jan.
Maximum stage since at least 1850,
140,000 cfs), reached a stage of 19‘4 ft,

27-29, 31, Feb. 2, 3,
that of June 7,

1947,
former site and datum at Vine Street Bridge or about 22 ft at

Flood of May 31,

1903 (di

scharge, about

Market Street Bridge, from information by Corps of Engineers and National Weather Service.

REMARKS. - -Records good except those for winter periods, which are fair.
Nov. 30, 1960, diurnal fluctuation at low flow caused by powerplant above station.
Red Rock beginning March 12, 1969,

(see sta.

05488100) .

are published in reports of the Geological Survey.

Prior to Dec.

COOPERATION. --Twenty-four discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS).--WSP 525:

DISCHARGE, I[N CUBIC FEET PER SECOND;

1917-20.

WSP 1308:

DAY ocT NOV DEC JAN FEB MAR APR
1 164600 44800 2,210 5¢390 1,500 24950 74420
2 18,800 44580 199D 64520 1,500 3,100 99160
3 20,200 «9500 14990 84000 14480 3,500 10,900
“ 20,800 49230 2,530 71600 1y4s0 3,750 11,500
El 20,100 6y1l0 3,000 5,800 1,420 3,840 11,000
[ 17,800 3,990 3,060 45750 1,400 3,360 10,400
7 14,400 3,890 3,040 4,000 1,380 2,710 94460
8 12,000 3,750 24890 3,300 3,000 2,550 By740
9 10,600 3,590 24630 2,800 64500 2,400 84110
10 9,730 3,410 2,570 2,850 9,200 2,310 T+630
11 8,710 3,390 24710 24300 84610 2,970 69920
12 74750 34660 2,870 2,100 74150 3,680 649470
13 7,030 3,820 3,140 2,400 64210 4,200 54820
14 6,730 44480 3,560 2,650 64330 3,660 59580
15 64790 44380 3,610 2,800 59590 3,250 54370
16 6,100 4,080 44130 2,900 54200 3,230 59440
17 5,850 3,870 4,500 24550 4,700 3,410 5¢390
18 5,430 3,890 44130 24200 3,900 3,990 8,890
19 5+170 34660 3,790 2,400 3,300 4,280 12+600
20 4,880 3,540 34680 24500 24750 4,360 11,200
21 49910 3,520 3,520 24500 3,860 7,720
22 5,010 3,410 3,590 2,400 %y 270 64350
23 54190 3,320 3,540 2,150 5,780 549990
24 6,020 3,250 71300 2,000 8,080 5,560
25 696640 3,190 124600 1,900 71900 54260
26 6,910 3,590 11,000 1,800 61490 44810
27 64310 34560 64070 1,700 5,820 4,750
28 5,760 3,630 4,350 1,650 5,880 49530
29 54430 34190 3,020 1,550 6y 250 49340
30 5,300 2,890 44650 1,550 64610 4,220
31 44880 ——-—-- 54510 1,550 69670 =wmeem
TOTAL 287,830 113,170 127,180 96,560 101,860 135,110 221,530
MEAN 94285 3,772 45103 3,115 3,638 4,358 74384
MAX 20,800 4,800 12,600 8,000 9,200 8,080 12,600
MIN 4,880 2+890 14990 1,550 1,380 2,310 44220
CFsSM <69 .28 «31 «23 .27 .33 «55
NG oB «31 . .27 «28 «38 62
AC=FT 570,900 2244500 252,300 191,500 202,000 268,000 439,400
CAL YR 1965 TOTAL 3,355,328  MEAN 9,193  MAX 77,600 MIN 599
WTR YR 1966 TOTAL 149265184 MEAN 5,277 MAX 31,400 MIN 359

1917-23(M), 1925-27(M},

MAY

4,300
4,210
3,850
3,740
34560

3,410
3,260
3,170
3,180
3,050

4,920
11,700
13,000

8,950

8,200

19,600
25,100
25,100
16,700
10,100

8,700
9,000
8,390
16,100
13,000

11,300
10,700
11,900
10,500
84880
7,750

295,320
84526
25,100
3,050

o 71

+B2
585,800

1931. WSP 1438:

JUN

64820
64080
51500
5,200
5,200

5¢250
64980
89200
11,500
15,000

13,800
15,800
23,600
264,400
29,400

314400
304600
264300
17,800
12,900

10,400
94170
7,990
61920
6,130

51660
51340
74010
74930
84530

3784810
12,630
314400
59200
294
1.0%

751 +400

CFSM .69 IN 9.33
CF5M .39 IN 5.36

12,

WATER YEAR DCTOBER 1965 TO SEPTEMBER 1966

Jut AUG

11,400 2,070
10,100 14690
7,600 1,650
6,480 14750
5,680 1,650

54350 14550
5,800 1,490
54150 1y 420
4,190 14360
3,720 15350

3,470 1,280
3,200 1,250
2,840 1,230
2,770 14250
2,780 1, 200

24340 1,150
24410 14050
2,560 1,110
2,400 1,080
2,200 1y 260

2,100 1,130
1,970 997
1,940 1,030
2,000 1,030
1,930 1,140

1:840 1,190
1,700 1,070
1,730 1,010

1,690 945
14880 927
2,170 879

113,390 39,188
3,658 1, 266
11,400 2,070
1,690 879
.27 .09
.11

.
224,900 17730

AC~FT 6655, 000
AC-FT 3,821,000

1958, and since
Flow regulated by Lake
Water-quality records for the water years 1969-70

Drainage area.

SEP
838
807
755
739
716

669
626

607
554

597
546

548
556

“92

«18

«05
32,200



DAY ocr
1 426

2 464

3 464

4 476

5 486

] 430

7 395

8 390

9 356
10 364
11 347
12 475
13 449
14 551
15 434
16 384
17 394
18 419
19 363
20 281
21 346
22 485
23 346
24 394
25 344
26 451
27 %15
28 419
29 425
30 407
31 415
TOTAL 124775
MEAN 412
MAX 551
MIN 281
CFSM .03
ING 04

AC-FT 25,340

CAL YR 1966 TDTAL 1,434,392
WTR YR 1667 TOTAL 1,195,167

DISCHARGE »

NDV

424
339
337
369
393

677
520
431
449
436

440
442
430
457
461

454
451
462
446
437

473
465
490
%38
488

483
502
512
405
452

13,543
451
677
337
«03

04
26,860

05489500

DEC JAN
340 250
230 290
280 305
398 290
343 300
428 260
475 350
414 380
460 270
290 290
230 260
370 230
353 260
446 290
425 330
%01 280
401 350
414 232
420 206
354 187
398 174
400 287
240 304
225 412
265 1,400
220 1,100
180 900
160 720
170 620
180 570
160 530
10,070 124627
325 407
475 1,400
160 174
.02 03
.03 04
19,970 25,050
MEAN 3,930
MEAN 3,274

M Expressed 1in thousands.

oAy ocry
1 660
2 551
3 551
4 570
5 1,230
6 736
7 780
) 703
9 600
10 580
11 532
12 542
13 580
14 600
15 14620
16 14810
17 965
18 747
19 620
20 w66
21 532
22 551
23 513
24 681
25 551
26 551
27 620
28 610
29 590
30 1,810
31 1,890

TOTAL 244342
MEAN 785

MaX 1,890
MIN 466
CFSM «06
N +07

AC-FT 48,280

CAL YR 1967 TOTAL 1,217,035
WTR YR 1968 TOTAL

DISCHARGE,

NOV

14650
14290
1,240
1,260

965

ROG
692
650
670
650

640
630
“aB
590
Lua

505
573
461
590
441

517
522
484
513
590

430
513
439
415
3%

19,986
666
14650
390
<05

.06
39,4640

4474422

NEC JAN
405 245
“35 260
475 210
475 230
513 185
513 200
“B4 140
475 155
522 125
6560 140
5RO 120
522 135
542 110
450 125
365 110
421 100
490 110
530 100
526 130
593 250
606 633
500 819
271 976
365 780
«50 700
305 680
305 640
335 760
3%0 1,000
280 940
285 1,160
13,928 121268
469 ELTY
606 1,160
21 100
+03 03
08 203
274630 244330
MEAN 3,334
MEAN 1,222

DES MOINES RIVER BASIN

IN CUBIC FEEY PER SECOND,

FEB

510
490
420
480
530

550
520
500
500
590

590
530
“«90
550
590

500
520
500
520
600

500

13,380
478
600
260
.04
+04
26,540

MAX 31,400
MAX 48,300

IN CUBIC FEET PER SECOND,

DES MOINES RIVER AT OTTUMWA,

10WA--Continued

MAR APR MAY
400 45410 14630
460 3,120 14820
430 21440 1,560
460 24080 14370
480 11670 1+330
380 11690 1,310
430 1,420 1,280
370 1,870 14200
480 2,770 1,210
590 3,680 1,230
504 3,680 24480
740 24820 24610
14120 61660 2,050
1,480 61920 11590
1,380 5,930 1,400
11490 45140 14700
1,370 3,110 14700
1+490 24690 1,480
1,590 2,310 1,380
1,700 2,640 14260
11800 3,890 1,270
1,930 5,170 1,080
141890 41020 11090
1,690 3,350 962
14610 24550 A85
1,770 241240 RS54
2,260 2,130 776
21640 2,080 1,060
2,400 1,970 1,900
2,180 14840 2,060
2,330 —-~-e- 2,990
39,844 95,290 46,517
1,285 3,176 1,501
2,640 6,920 2,990
370 1,420 776
.10 24 .11
.11 .27 .13
79,030 189,000 92,270
MIN 160  CFSM .29
MIN 160 CFSM .24

FE8 MAR APR MAY
1,210 293 566 24750
1,000 308 570 2,500

a0 311 A9 2,140

920 329 14540 14900

740 w72 1,440 1,740

660 398 14250 1,630

450 383 856 1,430

660 555 904 1,450

490 712 745 14210

160 1,400 641 1,320

400 1,280 621 1,180

430 1,210 663 1,150

390 852 557 1,090

400 324 700 11140

«00 741 911 1,140

44l 808 988 1,210

345 773 1,230 1,110

337 796 2,300 1,130

345 863 1,500 14130

335 R70 4,540 A58

328 847 41620 978

291 770 3,080 RAB

310 726 44510 a13

299 576 18,200 RT6

304 566 164300 900

281 592 7,830 1,000

315 586 54260 Al16

284 567 4,470 ABE

522 3,770 978
550 3,190 939
545  m-m-ee 952
134909 21,125 924643 39,336

480 681 3,088 1,269
1s210 11400 18,200 24750

281 293 557 Bl6

.04 +05 .23 +09

.04 .06 .26 .11
274590 41,900 183,800 78,020

MAX 48,300  MIN 174 CFSM ,25
MAX 18,200  MIN 100 CFSM .09

JUN

3,620
3,090
2,140
1,890
14420

2,38D
3,260
3,630
5,340
28,000

26,800
30,100
37,400
41,800
464900

474600
484300
45,4700
39,200
34,900

35,40C

194200
19,500
18,200
144800
154900

703,270
234440
484300

14420
1.75
1.96

1,395M

IN 3.99
IN 3.32

JUN

939
913
Q991
Q13
ar6

1,180

978
1,550
2,950
5,810
7,530

474946

95,100

IN 3.39
IN 1.2¢

WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

JUL

18,000
18,200
14,600
11,600

9,800

84670
T+790
64980
64340
54780

54510
54290
4,890
43720
44190

49140
34970
3,490
3,480
49340

44630
3,770
3,340
3,080
2+780

24620
24550
24400
21630
24560
2,730

1844670
54957
18,200
24400
.45

.51
3664300

AUG

2,450
14820
1.770
14560
14480

1,400
15400
14860
1,460
14260

14160
1,700
15610
1,490
14390

1+300
14 200
1,130
1s120
1,040

1,030
912
1,130
1,030
751

554
721
757
802
839
1,040

39,166
1,263
29450

556
.09
.11

774690

AC-FT 2,845,000
AC-FT 24371, 000

WATER YEAR OCTDBER 1967 TD SEPTEMRER 1968

Jub

74920
8190
7,820
65150
54110

44540
49270
4,060
3,450
2,740

2+590
24200
1,880
1,740
14760

1,650
1,720
14640
1,630
14120

1,820
3,450
3,420
3,340
4,430

3,060
2,170
1,870
1,590
1,350
141400

100,080
34228
A,190
1,120

.24
.28
198,500

AUG

1,600
14740
2,020
1,950
1,910

14620
14440
15430
1,490
1,640

1,830
14800
1,670
14310
1,220

1, 100
14070
1,090
991
949

858
792
ROS5
798
578

611
564
560
584
658
b6R4

37,162
1,199
2,020

560
.09
.10
73,710

AC-FT 2,414,000

AC-FT

8874500

97

SEP

1,0%0
14060
998
934
905

848
827
781
712
658

689
673
667
956
766

817
727
796
B80S
802

777
821
939
714
639

799
822
127
636
632

24,015
801
1,090
632
<06
.07
47,630

SEP

939
952
AR
740
594

809
967
1,250
998
946

748
756
693
747
810

570
780
682
634
636

595
626
1.120
812
958

929
938
879
R63
1,040

244697
823
1,250
570
.06
.07
48,990



98 DES MOINES RIVER BASIN

05489500 DES MOINES RIVER AT OTTUMWA, IOWA--Continued
DISCHARGE, IN CUBIC FEET PER SECDND, WATER YEAR DCTDBER 1968 TO SEPTEMBER 1969
DAY ocy NOV DEC JAN FEB MaAR APR HAY JUN JuL AUG SEP

1 14330 74460 3,260 1.220 1,450 64790 27,200 5,110 16,800 18,300 17,800 164200
2 1,300 7,080 3,070 1,250 1,300 64940 27,300 5,090 164700 18,100 17,800 15,900
3 1,330 64820 2,930 1,000 15250 59960 27,400 5,040 16,900 18,800 17,500 15,500
o 1250 6,440 3,010 1,300 1,300 5,050 27,600 44890 16,600 19,800 17,800 15,200
5 14560 64200 24860 14280 1,220 4,000 28,100 49920 18,300 184 200 17,800 15,500

6 1+650 5,800 2,690 1,270 1,500 34200 28,300 5,270 16 +800 18,400 17,700 13,500
7 1,670 54530 2,080 1+200 1,900 3,000 28,400 T+570 174300 184900 17,800 11,300
8 14670 54270 14600 1,300 24300 2,800 28,500 15+300 18,4900 155000 17,4800 9,300
9 14620 5,040 1,830 1,200 24200 24700 29,4500 16,500 174,900 12,300 17,600 6,990
10 1,810 4,750 1,380 1,200 2y100 24500 29,000 15,500 164900 104100 17,8600 6y 140

11 11990 44660 1:630 1,200 24500 24200 28,800 17+200 17,000 T+660 174300 5,510
12 24300 44,450 2,300 14130 24300 24250 28,700 17.100 174900 64520 17,200 5¢250
13 3,030 44280 1,500 1,300 24250 24210 28,600 17,300 174700 10,800 17,100 5¢ 220
14 31620 4,160 1,130 1,200 1.700 2:000 28,600 174300 17,200 164,600 17,000 44400
15 3,600 449100 900 1,260 15660 1,720 28,200 17,900 174100 17,200 16,800 3,260
16 3,650 3,980 1,800 2,250 12600 1,730 274700 18,000 174200 174900 16,4700 2,820
17 34400 3,980 1+160 2,750 1,400 24640 31,100 17,900 174300 224100 16,600 2,770
1B 3,110 3,970 1,020 2,000 1,470 54500 29,300 17,700 174600 24,700 16,500 2,750
19 2,960 %4030 1,330 2,500 14300 4y130 26,800 17,600 17,300 22,500 17,100 24560
20 5,310 44380 1,600 2,800 14350 2,740 17,000 17,500 174300 9,920 17,800 24360
21 81940 4,430 2,000 3,200 1,300 2,010 9,860 17,800 174100 14,4500 16,100 24240
22 10,700 49190 2,500 3,210 1,280 2,010 5,220 19,800 17,400 18,200 16,800 1,760
23 11,200 3,950 2,200 2,500 1+400 2,030 449940 17,400 17,500 18,100 164900 24750
24 11,600 4,000 1,550 24100 14600 3,980 4,890 17600 16,600 18,000 16,800 24670
25 11,400 3,900 1,500 2,500 24100 8,520 44790 17,600 16,300 17,900 16,500 1,740
26 10,700 3,860 1,330 24200 2,700 19, 800 49910 17,300 16,200 17,900 16,700 2,070
27 10,100 3,660 1,320 14850 4y470 26,000 9+050 174300 18,800 18,500 164600 2,430
28 9,470 3,490 1,520 14600 64230 27,300 9,030 174300 184300 184000 16,800 3,140
29 8,970 3,680 14400 1,440 ————— 26,700 51660 17,200 204300 17.900 16,700 25560
30 8,310 3,430 1,700 11460 —————— 26, 600 5,330 17,000 20,400 17,800 16,700 2,620
31 7,870 m————— 1,280 14360 m——— 27,000 m————— 164900 ————a= 17,900 16,600 —————-
TOTAL 157,420 140,970 574380 54,030 55,130 242,010 619,780 453,890 525,600 518,500 530,500 1864410
MEAN 5,078 %4699 14851 11743 1,969 7,807 204660 1445640 174520 16,730 174110 6y214
MAX 11,600 71460 3,260 3,210 64230 27,300 31+100 19,800 204400 24,700 17,800 16,200
MIN 1,250 3,630 900 1,000 14220 1,720 43790 44890 16,200 64520 18,100 14740

AC-FT 312,200 279,600 113,800 107,200 109,400 480,000 1,229 900,300 1,043M 1,028M 170524 369,700

CAL YR 1968 TDTAL 7444936 MEAN 2,035 MAX 184200 MIN 100 AC-FT 1,478,000
WIR YR 1969 TOTAL 3,541,620 MEAN 9,703 MAX 31,100 MIN 900 AC-FT 7,025,000

M Expressed in thousands.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1969 TO SEPTEMBER 1970

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP

1 2,700 2,380 1,360 1.070 24650 1,330 541850 55160 51310 24130 1,040 499

2 2,770 2,870 1370 15150 24380 24240 5,910 54160 71680 1,970 1,040 468

3 24740 35460 14670 1»100 2,000 10,500 69120 54070 8,070 1,970 1,050 380

4 2,730 3,660 2,030 815 24600 13,200 6,840 5,010 7,050 1,930 1,460 338

5 2,290 3,650 14950 1,080 3,000 11,900 69870 49980 69330 1,940 64000 335

6 1,510 34660 14630 900 2¢ 690 11,500 64420 4,830 54970 1,670 44600 344

7 1,180 34620 1+320 1,000 2,400 12,500 64480 44020 54700 1,340 24820 340

8 1,020 3,130 14410 945 24500 12,700 6,210 34420 54220 1,310 2,600 322

9 14040 2,530 1¢620 905 2y300 12,500 64360 34450 44530 14290 7,810 336

10 1,060 2,380 14490 850 1.840 11,400 6,390 34600 4,050 14290 13,500 380
11 1,090 24350 1,320 810 14400 84400 6,480 3,580 3,580 1.280 104900
12 1,150 24340 1,270 745 1,210 6,150 94450 3,710 3,240 1,280 6,220
13 1.370 24390 1,100 720 1,150 54490 114600 44190 34290 14260 3,580
14 1,530 24200 1y 140 700 14100 5,010 9750 54160 3,210 1,290 2,330
15 1,920 1,550 980 600 1,000 44440 8,940 124100 3,520 1,470 1,720
16 24160 1,300 809 610 15400 4y710 9+000 16,600 3,810 1,380 1,370
17 1,990 1,240 1,100 600 1,100 44420 8,880 164000 44250 1,260 1,300
18 2,050 1,330 1,150 580 1,030 3,060 8,790 164300 53160 1,260 1,400
19 2,080 1,870 1,090 560 1,000 24460 11,600 16,700 54490 1,430 1,590
20 2,240 1,820 751 540 800 24640 13,000 16,900 54760 1,310 1,190
21 2,660 1,870 19140 520 1,200 2,630 11,000 17,000 5,220 1,200 1,120
22 2,880 1,700 1260 500 1,190 2,610 94600 164900 44500 1,130 1,160
23 2,910 1,200 879 550 931 24750 7,680 16,700 4,110 1,120 1,130
26 2,630 14400 1,090 605 950 24750 64570 1645600 546640 1,120 1,080
25 2,310 1,360 1,200 695 1,010 3,060 54240 15,100 4,010 1,080 1,100
26 2,310 1,350 1+290 790 1,0%0 3,890 6,180 15,600 3,780 1,080 1,050
27 24250 14390 1+050 900 1,130 44800 54940 15,700 14100 949
28 1+560 1,340 860 1,330 1,200 54160 54520 15,4200 1,150 658
29 1,450 1,410 940 24900 5,220 54280 10,700 1,080 531
30 14430 1,360 14010 3,180 5,220 449980 8,100 1,070 509
31 1,800 ——— 1. 090 3,000 ————— 54640 m——— 69420 1,050 499

TOTAL 60,4810 6445110 38,169 31,250 449251 190,080 229,930 309,960 140,000 42,4240 83,306 844716

MEAN 1,962 24137 1,231 1,008 1,580 6,132 74664 9,999 49667 1,363 2,687 2+824

MAX 2,910 34660 29030 3,180 3,000 13,200 13,000 174000 8,070 2,130 13,500 104600

MIN 1,020 1,200 751 500 800 1,330 4+980 3,420 24450 14050 499 322
AC-FT 1204600 127,200 75:710 61,980 87,770 377,000 456,100 614,800 277,700 83,780 165,200 168,000

CAL YR 1969 TOTAL 3,348,939 MEAN 94175 MAX 31,100 MIN 751 AC-FT 6,643,000
WTR YR 1970 TOTAL 1,318,B22  MEAN 3,613 MAX 17,000 MIN 322 AC-FT 2,616,000
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05490000 LAKE WAPELLO NEAR DRAKESVILLE, IOWA

LOCATION (REVISED).--Lat 40°49'17", long 92°34'22", in SE{NW} sec.34, T.70 N., R.15 W,, Davis County, 900 ft
west of dam on Pee Dee Creek in Lake Wapello State Park, 5,2 miles northwest of Drakesville, and 9.7 miles
northwest of Bloomfield,

DRATINAGE AREA.--7.75 sq mi.

PERIOD OF RECORD.--June 1936 to September 1970,

GAGE.--Water-stage recorder. Datum of gage is 90.0 ft above datum assumed for this lake and 10,05 ft below crest
of spillway of dam forming lake. Prior to Nov, 26, 1941, nonrecording gage at site 0,5 mile southwest at
same datum,

EXTREbMES.--Mnximum and minimum gage heights, in feet, for the water years 1966-70 are contained in the following
table:

Maximum Minimum
Wtr yr Date Gage height Date Gage height
1966 May 12, 1966...... . 10,62 16

1967 June 21, 1967.....

1968 Apr. 20, 1968

1969 July 6, 1969 Dec, 17, 1968
1970 Aug. 8, 1970,.. July 31, 1970,

Period of record: Maximum gage height observed, 12.70 ft June 12, 1941; minimum, lake drained Sept. 16,
1960, to Mar. 12, 1961,

REMARKS.--Lake is formed by earthfill dam and with ungated concrete spillway at elevation 10.05 ft gage datum,
or 100,05 ft assumed lake gage datum. Releases controlied by flume gate. Lake is used for conservation and
recreation, Water is diverted from lake for fish rearing ponds below lake outlet. Area of lake at spillway
elevation is 287 acres.

GAGE HEIGHT: IN FEET, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 10.03 9.73 10.13 10.03 10.04 9.98 10.09 9.98 9.85 9.75 9.35
2 10.02 9.72 10.14 10.03 10.05 9.96 10.09 9.96 9483 9.73 9.35
3 10.00 9.72 10.13 10.02 10.07 9.95 10.08 9.96 9.80 9.70 9.34
4 9.98 9.70 10.12 10.02 10,11 9.93 10.07 9.95 9.78 9.69 9.32
5 9.96 9.69 10.11 10.02 10.09 9.92 10.05 9.95 9.77 9.67 9.30
6 9.95 9.68 10.10 10.07 9.91 10.03 9.97 9.76 9.66 9.27
7 994 9.68 10.08 10,06 9.90 10.05 9,95 9.73 9.64 9.25
8 9.92 9.67 10.07 10.06 9.88 10.04 9.95 9.71 9.63 9.22
9 9.89 9.66 10,06 9.87 10.04 10.02 9.69 9.62 9.20

10 9.88 9.65 10.07 9.87 10.04 10.01 9.67 9.62 9.19
11 9.86 9.64 10.08 9.87 10.39 10.00 9.65 9.62 9.18
12 9.85 9.68 10,10 9.86 10,54 10.05 9.62 9.60 9.17
13 9.83 9.67 10.11 9485 10,33 10.13 9.60 9.59 9.15
14 9.84 9.66 10.10 9.85 10.23 10.12 9.57 9,57 9.25
15 9484 9.60 10.10 9.85 10.20 10.11 9.60 9.55 9.26
i6 9.84 9.60 10.10 9.84 10.19 10.09 9.59 9.52 9.25
17 9.84 9,60 10.07 10.11 9.86 10.18 10.08 9.57 9.51 9.23
18 9.84 9.60 10.07 10.12 10.00 10.16 10.06 9.56 9.60 9.22
19 9,83 9.60 10.06 10.10 10.12 10.13 10,05 9.54 9.57 9.25
20 9.83 9.60 10.06 10.09 10.14 10.12 10,02 9.51 9.55 9.27
21 9484 9.60 10.05 10,09 10.14 10.16 10.00 9.48 9.55 9.26
22 984 9.60 10.05 10.09 10.13 10.15 9.98 9. 46 9.53 9.25
23 9.83 9.61 10.05 10.09 10.17 10.13 9.96 9.43 9.50 9.24
24 9,81 9.82 10.04 10.07 10.17 10.12 9.93 9.42 9.47 9.29
25 9.80 10.06 10.04 10.05 10.15 10.10 9.92 9.41 9.46 9.22
26 9.79 10.10 10.04 10.03 10.13 10.09 9,44 9.45 9.20
27 9.78 10.10 10.04 10.02 10.07 9.58 9.43

28 9.77 10.10 10,04 10.02 10.05 9.64 9.41

29 9.76 10.11 10.03 10.01 10.03 9.72 9.40

30 9.75 10.15 10.03 10.00 10.02 9.78 9.38

31 9.74 10.14 10.03 10.00 10.00 9.77 9.37




100

DAY

nrwNH

DAY

wr W e

acT
9415
9.14
9.12
9.10
9.09

9.08
9.06
9.05
9.04
9.02

9.0C
9.05
9.11
9.14
9.15

9.13
9.12
9.12
9.12
9.11

9.10
9.07
9.06
9.05
9.04

9.03
9.03
9.01
9.00
8.98
8.98

ocT
9.20
9.19
9.18
9.17
9.38

9446
9.72

10.21
1G.18
10.11
10.09
10.07

10.06
10.05
10,04
10.19
10.24

10.18
10.24
10.25
10.20
10.50
10.45

8.91

B.93

B8.92
B.91
8.91
8.89
8.88

8.89
8.88
8.87
8.87
B.86

8.86
B.86

NOV
10.30
10.40
10.39
10.27
10.18

10.14
10.12
10.11
10,11
10.11

10.11
10.11
10.10
10.10
10.10

10,10
10.0Q9
10.08
10.08
10.07

10.06
10.05
10.05
10.05
10.05

10.04
10.03
10.02
10.02
10.01

DES MOINES RIVER BASIN

05490000 LAKE WAPELLO NEAR DRAKESVILLE, IOWA--Continued

GAGE HEIGHT,

DEC
8.82
B.B1
8.80
8.81
8.81

8.82
B8.82
B.85
8,84
8.83

8.82
B8.82
8.82
B.82
8,81

8.81
8.81
8.81
8.81
8.80

8480
8,79
8,78
8.78
8.77

8.77
8.77
8.82
8.82
B.82
8.82

GAGE HEIGHT,

DEC
10.01
10.02
10.02
10.02
10.02

1Q0.02
1C.04
10.03
10.05
10.08

10.10
10.10
10.08
10.08
10.07

10.07
10.09
10.11
10.12
10.14

10.15
10.13
10.11
10.10
10.10

10.09
10.08
10.08
10.08
10.07
10.08

IN FEET, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

JAN
8.82
8.82
8.82
8.82
8.82

8.82
B.82
8.81
8.80
8.80

8.79
8.79
8.79
8.79
8.78

8.79
8,77
8.77
8.77
8.77

8.76
8.76
8.77
8.79
8.82

8.87
8.88
8.88
8.88
8.88
8.88

IN FEET,

JAN
10.08
10.08
10.08
10.08
10.08

10.09
10.09
10.09
10.10
10.10

10.10
10.10
10.11
10.11
10.11

10.12
10.14
10.30
10.40
10.30

10.20
10.10
10.10
10.09
10.08

10.07
10.08
10.09
10.11
10.12
10,12

FEB
8,92
8.94
894
8.94
B8+94

894
8.94
8.94
8.9¢4
8.94

8494
8.94
8.95
8.98
9.03

9.04
9.04
9.05
9.05
9.05

9.04
904
9.03
9.02
9.02

WATER

FEB
10.14
10.14
10.12
10.11
10.10

10.10
10,09
10.08
10.08
10.07

10.06
10.06
10.05
10.05
10.04

10.0¢
10.03
10.03
10.02
10.03

10.02
10.01
10.01
10.00
10.00

10.00
10.00
10.00
10.00

MAR
9.01
9.01
9.01
9,01
9.01

9.01
9.01
9.00
9.00
9.00

8.99
B8.99
B8.99
8.99
8.99

8.99
8.97
8.96
8.98
9.11

9.18
9.18
9.19
9.21
9.23

9.45
9.62
9.65
9.66
9.68
10.26

APR
11.00
10.52
10.27
10,18
10.13

10.10
10.08
10.12
10.18
10.14

10.11
10.22
10.58
10.48
10.27

10.20
10.15
10.10
10.08
10.20

10.42
10.46
10.27
10.19
10.15

10.15
10.14
10.12
10.11
10.10

YEAR DCTOBER 1967

MAR
10.00
10.00

9.99
9.99
9.99

9.98
9.98
10.02
10.04
10.04

10.04
10.04
10.04
10.04
10.03

10.04
10.04
10.07
10.14
10,14

10.12
10.10
10.08
10.07
10.06

10.06
10.06
10.05
10.03
10.04
10.12

APR
10.14
10.13
10.25
10.33
10.22

10.16
10.13
10.09
10.09
10.08

10.07
10.06
10.04
10.14
10.17

10.14
10.15
10.13
10.19
10.50

10.32

10.25
10.33

o

MAY
10.08
10.06
10.05
10.04
10,05

10.07
10.08
10.09
10.08
10.08

10.22
10.18
10.14
10.12
10.11

10.09
10.08
10.07
10.07
10.05

10.05
10.03
10.02
10.00
10.00

9.99
9.99
10.14
10.16
10.60
10.53

JUN
10.32
10.21
10.15
10.11
10412

10.23
10.17
10.15
10,12
10,13

10.13
10.14
10.61
10.51
10.29

10.18

10.12
10.09

SEPTEMBER 1968

MAY
10.09
10.08
10.07
10.05
10,04

10.01
10.00
10.04
10.01
10.00

9.99
9.98
9.98
10.04
10.06

10.10
10.09
10.07
10,04
10.02

JUN
10.10
10.09
10.07
10.06
10.04

10.03
10.00
9.99
9.96
9.95

9.95
9.92
9.90
9.90
9.89

9.87
9.87
986
9.84
9.82

9.80
9.78
9.75

JuL
10.02
9.99
9.97
9.97
9.95

9.94
9.91
9.90
9.89
9.88

9.87
9.84

9.68

JuL
9.63
9.61
9.59
9.57
9.55

9.56
9.61
9.60
9.58
9.55

9.52
9.50
9.48
9.46
944

9.44
9.46

9.38

9.36
9.41
9.40
9.38
9.36
9.34

AUG

9.31

9.29
9.28
9.27

9.25
9.23
9.21
9.21
9.19
9.16

AUG
9.32
9.30
9.3C
9.33
9.34

9.33
9.31
9.30
9.29
9.27

9.24
9.23
9,20
9.19
9.17

9.16

SEP
9.14
9.13
9.11
9.08
9.07

39.06

9.20

9.26

SEP




ocT

8.72

8.71

B8.64

8465
8469
8.67
8.65
8.63

8.63
8.62
8.59
8458
8.57
8.58

ocT
953
9.61
9.60
9.60
9.59

9.59
9.57
9.55
954
9.56

9.59
9.6l
S.65
.64
9.64

.64
G.63
9.62
F.62
F.63

F.62
9.60
9.59
9.58
9.57

9.57
9.55
954
9.53
9.55
9.63

NOV

8458

GAGE HEIGHT,

NOV
9.67
9.67
9.67
9467
9.67

9.67
9.67
9.66
9.65
9.65

9.65
9.64
9.63
9.62
9.60

3.60
.60
9.60
9.59
9457

?.57
9.56
3.56
9.55
9.55

05490000

GAGE HEIGHT,

DEC
8.55
8455
8.55
8.55
8.52

8.51
8.50
8450
8.49
8449

8.49
8.50
8.50
8.47
8.4T

8.47
8.46
8.48
8.51
8.50

8.49
8.52
8.51
8450
8450

8.50
8453
8.57
3457
8.57
8.57

DEC
9.50
9.51
9.50
9.49
9.49

9.48
9.53
9.54
9.53
9.53

9.53
§.52
9.52
G.52
9.51

9.51
9.51
9.51
9.51
9.50

9.50
9.50
9.52
9.53
9.53

9.53
9.53
954
9.55
9.55
9.54

DES MOINES RIVER BASIN

LAKE WAPELLO NEAR DRAKESVILLE,

WATER YEAR OCTOBER

IN FEET,

JAN FEB
8.57 9.75
8.57 9.75
8.57 9.75
8.57 9.76
8.57 9.76
8.57 9.77
84,56 9.79
8.56 9.84
8.56 9.86
B8.54 9.90
8.5¢ 10.04
8.54 10.10
8.54 10.13
8453 10.12
8+.56 10.11
8,82 10.10
9.13 10.10
9.19 10.12
9.20 10.13
9.21 10.13
9.26 10.14
9.37 10.16
9.58 10.18
9.69 10.23
9.70 10.24
9.71 10.25
9.72 10.22
9.73 10.24
9.74
9.75
9.75

IN FEET,

JAN FEB
9.5¢ 9.89
9.54 9.91
9.54 9.92
9.53 9.92
9.53 9.92
9.53 9.92
9.53 9.92
9.53 9.92
9.53 9.93
9.53 9.92
9.53 9.93
9.53 9.93
9.53 9.93
9.52 9493
9.52 9.92
9.51 9.92
9.51 9.91
9.51 S.92
9.51 9.92
9451 9.91
9.51 9.92
9.52 9.91
.53 9.91
9.54 9.91
9.54 9.91
F.55 9.91
3.57 9.90
.63
3.80
9.85
9.87

MAR
10.20
10.17
10.17
10.16
10.16

10.15
10.16
10.17
10.1%
10.14

10.12
10.12
10.11
10.10
10.10

10.10
10.13
10.16
10.17
10.16

10.14
10.13
10.13
10.35
10.37

10.27
10.21
10.17
10.13
10.12
10.11

MAR
9.90
9.96

10.17
10.22
10.20

10.17
10.14
10.13
10.12
10412

10.12
10.12
10.11
10.10
10.09

10.09
10.08
10.08
10.11
10.13

10.15
10.16
10.1e6
10.1

10.15

10,16
10.15
10.14
10,13
10.1:z
10.12

APR
10.10
10.10
10.10
10.12
10.13

10.13
10.12
10.15
10.23
10.20

10.17
10.15
10.12
10.17
10.25

10.27
10.65
10.45
10.31
10.24

10.18
10.15
10.14
10.12
10.11

10.11
10.29
10.26
10.20
10.16

1969 TO SEPTEMBER

APR
10.15
10.20
10.22
10.32
10.35

10.29
10.23
10.18
10.16
10.14

10.14
10.20
10.23
10.21
10.20

10.20
10.18
10.28
10.57
10.54

10434
10.24
10.17
10.15
10413

10.12
10,12
10.12
10.12
10.19

TOWA- -Continued

MAY
10.14
10.12
10.11
10.10
10.10

10.21
10.28
10.49
10.35
10.25

10.19
10.16
10.14
10.13
10.13

10.12
10.10
10.09
10.08
10.09

10.10
10.15
10.15
10.14
10.13

10.12
10.11
10.10
10.09
10.08
10.08

MAY
10.19
10.16
10.14
10.12
10.11

10.09
10.08
10.07
10.08
10.10

10.10
10.11
10.16
10.47
10.37

10,26
10.20
10.17
10.13
10.12

10.10
10.10
10.10
10.15
10.13

10.10
10.06
10.06
10.07
10.11
10.10

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

JUN
10.07
10.04
10.02
10.00

9.99

9.98
9.95
9.96
9.94
9.92

9.91
9.90
9.88
9.87
9.85

9.84
9.83
9.82
9.79
9.76

9.74
9.75
9.75
9.75
9.76

1970

JUN
10.13
10.38
10.29
10.21
10.16

10.15
10.13
10.12
10.10
10.08

10.08
10.13
10.31
10.25
10.19

10.16
10.15
10.13
10.11
10.12

10.11
10.09
10.08

JuL
10.16
10.16
10.16
10415
10.35

10.64
10.70
10.42
10.33
10.30

10.24
10.18
10.15
10.24
10.25

10.19
10.15
10.28
10.25
10.19

10.15
10.13
10.11
10.10
10.08

10.08
10.10
10.06
10.04
10.02
10.00

JuL
9.98
9.96
9.96
9.92
9.89

9.88
9.86
9.83
9.82
9.79

9.78
9.76
9.75
9.73
9.77

9.75
9.72
9.71
9.70
F.67

9.64

9.54

.51
9,45
9,47
F.46

AUG
9.98
9.97
9.94
9.92
9.92

9.90

AUG
9.47
9.47
9.62
9.93

10.72

10.54
10.40
11.05
10.57
10.34

10.24
10.19
10.16
10.14
10.12

10.11
10.10
10.33
10.32
10.23

10.17
10.26
10.25
10.19
10.15

10,13
10412
10.10
10.09
10.07
10,05

101

SEP
9.67
9.66
9.64
9.63
9.64

9.45

SEP
10.03
10.02
10.05
10.03
10.02

10.03
10.02
10.00
9.98
9.97

9.95
9.93
10.04
10.25
10.88

10.62
10.47
10.37
10.27
10.22

10.50
il.19
10.80
10.65
10.38

10.27

10.18
10.17
10.15
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right bank 10 ft upstream

05490500

Creek, and at mile 51,3.

DRAINAGE AREA.--14,038 sq mi.

om b

DES MOINES RIVER BASIN

DES MOINES RIVER AT KEOSAUQUA, IOWA
LOCATION, --Lat 40°43'40", lcng 91°57'35" (revised), in SE4SwW} sec.36, T.69 N., R.10 W.
d

ridge on State Highway 1 at Keosauqus, 4,0 miles down:

PERIOD OF RECORD.--May 1903 to July 1906, April to December 1910, August 1911 to September 1970, Monthly
charge only for some periods, published in WSP 1308,

GAGE.--Water-stage recorder.

recording gage st same site snd dstum,

Datum of gage is 557,36 ft above mean sea level,

Van Buren County, on
stresm from Chequest

dis-

Prior to Dec. 24, 1933, non-

AVERAGE DISCHARGE.--61 years (1903-05, 1911-70), 5,220 cfs (5.05 inches per year, 3,782,000 scre-ft per year);
medisn of yearly mean discharges, 4,380 cfs (4.2 inches per yesr, 3,170,000 acre-ft per year).

EXTREMES,--Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) snd pesk discharges

Date
May 18, 1966
June 17, 1966

June 11, 1967

Time
0300

Disch,  G.H.
26,300 8.73
0900 %32,300 alD.15
1400 31,600 10,00

Date
June
June

Apr.

17, 1967
22, 1967

25, 1968

a Maximum gage height, 12,22 £t Feb. 10, 1966 (ice jam),

b Maximum gsge height, 13.29 ft Jan. 23, 1969 (backwster

¥Wtr yr Dste

1966 Sept.25, 1966

1967 Dec, 28, 31, 1966

1968 Jan, 16-18, 1968

Period of record:

minimum daily, 40 cfs Jan. 30,

Time  Disch,
0430 *49,600
0300 44,000
0400 *18,400
from ice).

G.H,
13.74
12.61

6.60

Date
July 19, 1969

sbove base (25,000 cfs), water years 1966-70

Time  Disch
0800 *39,80

G.H.
0 b11,77

Aug. 5, 1870 1700 *24,900 8,38

Annual minimum daily discharge, water years 1966-70

Discharg
1]

407
180
110

Wtr yr Date

1969 Qet, 1

1

968

1970 Jan, 23, 1970

Discharge
965

500.

Maximum discharge, 146,000 cfs June 1, 1903 (gage height, 27.85 ft, from floodmark);

1940.

Flood of June 1, 1851, resched a stage of 24 ft (discharge not determined).

REMARKS, --Records good except those for winter periods, which are poor.
Nov. 30, 1960, some diurnal fluctuation at medium and low stages caused by powerplant at Ottumwa,
ulsted by Lake Red Rock beginning March 12, 1969 ({see station 05488100).

yesrs 1969-70 are published in reports of the Geological Survey.

COOPERATION. --Seventeen discharge measurements furnished by Corps of Engineers.,

REVISIONS (WATER YEARS).--WSP 525
1922(M), 1924-26(M), 1932-34(1), 1937, 1942(M).

DAY ocr
1 15,800

2 19,100

3 20,700

4 214600

5 21,700

6 19,500

7 164400

8 13,800

9 11,900
10 10,400
11 94380
12 81460
13 71650
14 6,840
15 64390
16 6,050
17 54740
18 5,520
19 5,210
20 5,040
21 44900
22 49500
23 5,040
26 5,300
25 5,800
26 64190
27 64140
28 5,800
29 5,520
30 54240
3 5,070
TOTAL 297,480
MEAN 94596
MAX 21,700
MIN 44900
CFSM <68

IN. 79
AC-FT 590,100

DISCHARGE, IN CUBIC FEET PER SECOND,

NOV

4,790
44600
43510
49430
4g220

49150
4,050

118,660
3,949
43750
3,200

.28
.31
235,000

DEC

2,970
24440
24230
24250
2,830

3,180
3,250
3,250
3,060
2,880

29750
2,920
3,150
3,380
3,680

3,730
4,250
4,460
49220
3,990

3,780
3,660
348660
5,730
125000

12,800
8:570
4,800
3,500
4,400
5,100

133,310
44300
124800
2,230
<31

«35
2643400

1913-20,

JAN

51940
63000
T+760
84400
7+100

64700
49500
3,700
29250
2,600

2+500
29400
2,600
2,800
24950

3,100

204,400

CAL YR 1965 TOTAL 3,530,326  MEAN 9,672
WTR YR 1966 TOTAL 14979,318 MEA

N 5,423

WSP 1438:

FEB

1,600
14560
14520
1,500
1,480

1,470
1,450
1,800
3,600
7,000

11000
84600
74000
5,900
6,100

5+500
49900
4,400
3,800
3,250

2,800
24400
24300
2,300
2,400

2,600
24750
2,850

103,830
3,708
11,000
14450
.26

.28
205,500

MAR

3,000
3,200
3,550
3,800
3,850

3,900
2,900
2,600
2,500
2,500

2,830
3,450
4,120
4,280
3,800

3,610
3,590
3,800
49540
4,400

44380
49120
5,300
6,500
71450

6y 860
64220
54740
5,880
64140
64280

135,090

4,358
7,650

268,000

MAX 79,200 M1
MAX 32,000 M1

APR

61420
74370
84850
10,000
10,400

104100
99300
84630
8,120
7,650

7,230
6,700
64330
5,880
5,720

51450
54520
64310
12,000
12,500

9,780
6:920
64560
64250
54770

220,520
T4351
12,500
44740
«52

«58
437,400

N 570 <
N 407 c

Drainsge sres, WSP 1

MAY

44540
44650
49680
49320
4y180

4,050
3,850
3,780
3,730
3,610

5,030
12,600
14,200
11,600

By940

13,200
24,700
254700
20,500
12,200

94660
9,190
84940
11,600
174400

124400
10,700
11,700
11,200
94550
Br240

3101440
10:010
25700

3,610
«T1

82
615,800

FSM .69
FSM ,39

Prior to Dec. 21, 1958, and since
Flow reg-
Water-quality records for the water

508: 1803, 1905-6, 1915-18(M),

JUN

74400
64560
54970
5,600
5,640

5,520
5,490
71140
8,630
12,000

15,4400
14,300
16,4400
24,800
28,100

31,100
32,000
28,000
18,900
14,700

12,4000
10,100
84740
Ty8u0
6,950

64420
6y160
6,020
74620
7,820

3734100
124440
32,000

5,440
.89

.99
740,000

IN 9.36
IN 5.25

WATER YEAR OCTOBER 1965 TD SEPTEMBER 1966

JuL AUG

94330 24140
114300 2, 060
84740 1,730
71340 1,650
69470 1,750

54940 1,630
5,770 1,570
6,020 15490
51410 1y 430
49680 1,430

44400 1+360
44020 14270
3,590 14230
3,250 1y 220
3,220 1,220

3,110 1,180
24390 1, 100
24370 1,050
2,520 1,070
2,35C 1,100

2¢160 14270
2,040 1,200
1,950 1,110

123,590 41,210
3,987 11329
11,300 2y 140
1,790 1,000
.28 .09

o3 W11
245,100 81,740

AC-FY 7,002,000
AC=FT 3,526,000

690

667
586
621
621
554

575

19,238
&4
955
407
«05
+05

3B, 140



DES MOINES RIVER BASIN

05490500 DES MOINES RIVER AT KEOSAUOUA, IOWA.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND,
DAY ocT NOV DEC JAN FEB
1 «88 455 460 270 540
2 “66 488 310 300 520
2 “66 “ht 250 320 «BO
4 488 411 325 330 460
5 «88 433 410 315 580
6 522 422 510 300 570
7 499 383 460 350 530
8 455 433 490 370 580
9 411 535 520 300 660
10 391 548 350 315 640
1 375 548 250 300 620
12 444 535 216 260 580
13 691 4k 341 290 520
14 610 477 420 310 600
15 677 522 470 330 690
16 691 499 450 300 600
17 400 510 460 270 540
18 488 510 460 250 520
15 444 510 466 225 520
20 Ly 499 433 200 560
21 341 488 444 190 630
22 324 slo 400 250 520
23 466 510 3lo 320 450
24 411 499 250 440 390
25 400 510 280 580 350
26 422 417 250 1,110 315
27 433 535 230 980
28 433 560 200 830
29 455 520 180 710
30 444 450 210 610  —=----
31 455 —mmeee 180 570  —~---=
TOTAL 14,522 14,665 10,985 12,495 14,710 4
MEAN 468 489 3564 403 525
MAX 691 560 520 14110 690
MIN 324 383 180 190 315
CESM .03 .03 .03 .03 .04
N, .04 .04 .03 .03 .04
AC-FT 28,800 29,090 21,790 24,780 29,180 8
CAL YR 1966 TOTAL 1,470,240 MEAN 4,028  MAX 32,000
WIR YR 1967 TOTAL 1,275,742  MEAN 3,495  MAX 49,200

M Expressed in thousands.

DAY oct
1 677

2 663

3 610

4 4«88

5 1,160

6 2,200

7 1,020

8 1,010

9 1,070
10 747
11 635
12 610
13 488
14 499
15 24850
16 54670
17 2,690
18 1,290
19 995
20 804
21 560
22 610
23 5098
24 840
25 24160
26 1,120
27 1,210
28 14950
29 Lyasl
30 5,180
31 6+830
TDTAL 481674
MEAN 1,570
MAX 64830
MIN 488
CFSM o 11
N, .13
AC-FT 964540

CAL YR 1967
WTR YR 1968

TOTAL

WATER YEAR OCTOBER 1966 TD SEPTEMBER 1967

MAR APR MAY JuN JuL
420 7,260 2,030 4,730 15,700
470 8,480 1,810 4,640 16,800
500 4,300 1,970 3,510 144600
460 2,720 14750 24580 11,400
500 2,310 1,520 2,310 9,300
470 1,890 1,570 2,770 8,010
430 1,890 1,500 4,090 74120
470 1,730 1,460 4,060 64460
500 3,220 1:400 4,570 5,950
560 3,650 1,330 10,800 54480
747 44250 3,500 29,500 5,230
535 3,870 3,640 30,700 4,980
705 7,560 3,200 38,800 4,800
1,060 7,790 2,400 45,500 4,540
1,460 12,900 1,850 46,600 4,300
1,370 51640 1,630 48,600 4,010
1,440 4,930 1,850 49,200 3,920
1,290 3,320 14890 48,800 3,680
1,440 24770 11650 44,600 3,340
1,710 2,530 1,520 38,100 3,990
1,970 3,650 1,380 38,400 54980
1,970 8,030 1:3B0 43,000 3,890
2,050 5,720 14190 39,800 3,510
1,930 44540 1,210 38,200 3,440
14750 3,920 14060 23,300 24910
1,830 3,050 995 17,600 2,720
2,460 2,740 965 18,300 2,600
2,840 2,490 1+120 17,500 24310
24840 24330 14610 15,200 24440
2,530 24200 2,530 13,400 2,670
20510 —=---m 44960  —=-—-- 24770
11217 131,680 57,870 729,160 178,850
14330 4,389 1,867 244310 54769
2,840 12,900 4,960 49,200 16,800
420 14730 965 2,310 2,310
.09 .31 .13 1.73 41
.11 .35 .15 1.93 W47
10750 261,200 114,800 1,446M 354,700
MIN 180 CFSM .29 [N 3.90
MIN 180 CFSM .25 [N 3.37

DISCHARGE, [N CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968
NOV DEC JAN FEB MAR APR MAY JUN Jur
3,990 520 280 14300 390 1,500 3,030 1+040 64760
4,900 540 270 14150 420 A4R 2,670 995 7+090
44900 540 240 1,100 402 1,090 21420 995 74280
3,000 548 240 14040 440 24840 24090 14020 6,350
2,010 560 208 980 450 2+1B0 14870 995 54200
1,380 585 210 840 450 1+770 1,710 876 49420
iy190 610 178 720 440 1+380 11550 862 44090
965 585 170 540 520 1:020 14530 848 3,820
950 733 140 660 747 1,010 14520 804 34650
935 499 150 620 818 848 1,310 761 3,030
876 719 130 500 14570 &717 14370 733 24510
848 790 135 %35 1,660 663 1,240 691 24330
818 691 130 460 1+330 691 1,210 1,060 1,950
649 620 138 442 950 1+070 1¢170 11610 1,710
715 495 125 435 1,010 1,220 14240 Le+710 1+570
635 530 110 400 848 15170 1,280 1,330 14610
705 650 110 368 891 14380 1,380 14190 14530
715 677 110 350 891 11610 14190 14790 14590
572 818 142 340 1e100 24560 1s140 le770 1,500
705 833 250 332 s 210 44980 1+140 1,690 1:4R0
572 891 540 3t0 1,040 54500 891 1,520 1:+010
649 600 840 290 950 “¢730 980 1,260 1:870
649 400 1,050 325 818 3,700 935 1,240 3,440
610 500 1,300 325 775 115900 295 1,240 45110
635 600 1,050 380 560 161400 920 14190 3,510
733 565 500 %02 677 9+370 1,060 1+220 4y110
548 395 840 410 663 54950 1:370 980 24840
530 390 900 390 677 44690 1s060 14570 2,090
490 %30 1,000 380 663 44180 14010 2,980 12790
«70 460 Ly140 m————— 585 3+460 1,060 64110 14520
m————— 350 980  ------ 1,460 —————— 995 ————— 1,350
37,664 184124 14,003 164224 254205 1004387 434336 42,080 974110
1:249 585 452 559 813 3,346 1,398 1,403 3,133
44900 891 1,300 1,300 1+570 16,400 3,030 69110 7,280
©70 350 110 290 390 663 891 691 101D
+09 04 .03 <04 06 24 .10 .10 .22
.10 +05 04 <04 .07 .27 w11 1L .26
7445310 354950 274770 32,180 49,990 199,100 85,960 834470 192,600
TOTAL 1,339,832 MEAN 3,671 MAX 49,200 MIN 190 CFSM .26 IN 3,54
506+90¢% MEAN 1,385 MAX 164400 MIN 110 CFSM .10 IN 1,34

1,500
14460
1. 380
1,290
15260

1,170
14170
1,060
1+210
1¢170

S20
622
775
A48
862
891

43,068
1,389
2,650

622
.10
.11
85,430

AC-FT 2,916,000
AC-FT 2,530,000

AUG

1,370
1+ 550
1,730
15970
1,890

14850
1,590
1,440
1,380
19480

1:630
Ly750
1+710
1y 440
1+350

1,380
15310
1,380
1,460
1,020

965
891
790
715
775

572
663
622
622
649
a33

38,4837
1,253
1,970

572
«09
.10

774030

AC-FY 2,657,000
AC-FT 1,005,000

103

705
920
950
848
719

264520
884
14140
622
«06
.07
52+ 600

SEP

876
1,010
14040
1,010

848

622
B804
14040
14350
1,070

980
747
733
649
705

649
818
a33
761
649

649
585
663
1.210
804

950
862
906
862
775

25,460
849
1,350
585
.06
.07
50,500



104 DES MOINES RIVER BASIN

05490500 DES MOINES RIVER AT KEOSAUQUA, LOWA.--Continued
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

965 7,930 3,970 1,400
1,280 74560 3,800 1,320

1 74200 26,300 5+530 164500 19,400 18,200 16,900
2

3 1,260 74260 34610 14300

4

5

T+400 269500 5,360 16,300 18,100 18,300 16,600
64800 2614500 51360 164500 18,700 184200 16,300
5,700 26,900 59260 17,900 19,800 18,100 164000
4, 700 27,600 55230 17,800 21.300 18,100 16,000

1,330 6,950 3,510 1+ 400
19240 6,620 34350 15400

6 14610 64330 3,100 1,370 3,900 274300 5,810 164400 21,900 18, 300 15,100

7 1,650 64060 2,600 1,350 3,400 274400 6,840 16,600 23,500 184100 13,200

8 1,710 59760 2,070 1,300 3,100 27,600 13,900 17,900 20,500 18,300 11,100

9 1,750 54610 1,770 14280 3,000 29,400 175100 18,500 16,900 18,300 8,910
10 1,790 54280 14800 1,250 2,750 29,200 155400 17,000 13,400 18,100 6,840
11 1,870 54260 1,500 1,220 2,500 28,500 154900 1645600 10,300 174800 65410
12 25090 54030 1,800 1,200 24400 284300 164400 17,000 7,790 17,600 5»710
13 21490 4,860 2,150 1,400 2,300 28,100 164400 174900 8,400 1745C0 5+560
14 3,150 45760 1,400 1,300 2,100 28,200 164600 17,000 15,500 17,400 51460
15 3,630 55030 1,190 14600 1,900 28,100 16+R00 17,000 17,700 174300 49230
16 3,610 49830 1,080 24500 1,900 274400 17,200 16,900 17,900 174200 3,150
17 3,650 44590 1,400 3,000 3,030 32,4900 17,200 17,100 19,500 17,100 24840
1B 34370 49540 14150 24600 44490 32,400 174100 174400 30,400 16,900 2:770
19 3,200 45540 1,350 2,500 64490 27,700 169900 17,400 33,600 17,300 2,720
20 3,270 49590 1,750 2,800 44590 21,100 169900 17,300 15,900 18,600 2,490
21 7,100 4,900 24100 3,100 2,960 13,300 17,100 17,200 11,200 18,000 2,260
22 9,750 44880 2,450 3,500 24560 6,870 19,100 17,100 17,800 164900 25090
23 10,900 49610 2,800 3,050 24560 54300 184400 17,900 18,700 17,400 1,710
24 11,300 44520 25050 24750 49250 54180 164800 16,900 18,400 17,300 3,100
25 11,500 49490 1,750 2,500 Te540 54160 174300 169500 18,300 174100 2+400
26 11,000 44450 14550 2,200 12,600 Sy160 17,000 164300 18,300 17,100 1,790
27 10,500 44400 1.500 2,000 234300 645950 164900 19,000 18,600 17,200 2,180
28 9,780 44230 1,600 1,700 264000 104600 16,900 18,400 18,600 17,100 24670
29 9,240 44160 14700 14600 264300 7.370 16.800 224300 18,4200 17,200 3,220
30 8,710 49210 1,700 1,500 25,700 5,710 16,600 204,700 184300 17,5200 20620
31 84290  ~-e-e- 1,550 1,680 25,900  ~----- 169600  wmmwe- 18,300 17,200 --=---
TOTAL 152,985 158,240 65,100 58,870 59,500 240,320 629,000 442,690 525,300 565,190 566,400 202,330
MEAN 44935 54275 24100 1,899 24125 T,792 204970 14,280 17,510 18,230 17,630 LYRLTY
MAX 11,500 74930 3,970 3,500 64700 26,300 324900 19,100 224300 33,600 184600 165900

MIN 965 49160 1,080 1,200 1,300 1,900 54160 5,230 164300 72790 164900 19710
AC-FT 303,400 313,900 129,100 116,800 118,000 476,700 142484 878,100 1,0628 1,121M 1,084M 401,300

CAL YR 1968 TOTAL 778,967  MEAN 2,128  MAX 16,400 MIN 110 AC-FT 1,545,000
WTR YR 1969 TOTAL 3,645,925 MEAN 9,989 MAX 33,600 MIN 965 AC-FT 7,232,000

M Expressed in thousands.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY acr NOV OEC JAN FE8 MAR APR MAY JUN JuL AUG SEP
1 2,610 24050 1¢280 1,200 3,300 1,220 5.:870 54330 54840 2,440 1.100 705
2 25930 1,260 1,200 3,100 1,460 6,030 5,400 84890 2,090 1,100 705
3 2,980 14330 1,100 2,900 7+060 6,460 5,300 9580 2,050 1,170 733
4 2,810 1710 1,000 29600 13,100 7+840 5,230 7:900 1,990 14420 677
5 2,840 1,910 900 3,000 12,500 74760 54160 64890 14970 13,900 572
6 29240 1,890 1.000 3,200 11,400 7,200 5,130 64,300 1,950 15,300 548
7 1,520 1,570 14100 3,100 11,700 64780 44R80 54920 19650 54500 548
8 1,160 1,330 1,050 3,000 12,600 64690 44160 54630 1,370 4,300 548
9 980 14330 970 24800 12+300 64270 3,800 54080 1,310 645520 510
10 1,120 1,350 910 24500 11,200 64330 3,A90 44450 14310 12,400 535
11 1,420 1,310 860 2,000 94270 64410 3,920 44180 1,310 13,400 598
12 1,310 14140 810 1,700 74200 8,990 3,800 3,730 1,290 8,430 598
13 1,570 1,210 760 1,400 5¢760 13,100 4,280 44330 14290 5,200 1,750
14 14630 1,010 730 1,250 54480 11,200 5,380 3,800 1,290 3,270 1,830
15 14650 995 700 1,150 44930 94500 7,350 3,490 14460 2,420 44780
16 2,090 761 660 1,000 44640 9e160 164100 34920 14480 14850 b1 650
17 2,200 775 620 14600 4+ 780 8+910 16,900 4,010 1,400 11460 8,890
18 2,050 995 580 1,500 44420 94550 16,700 “,710 1:370 24220 15,300
19 2,070 920 560 1,200 2,980 14,800 17,100 54380 1,370 24460 84540
20 24140 649 530 1,100 2,670 16,700 17,500 5,560 1,64R0 3,090 5,640
21 2,290 600 520 800 2,670 124600 17,700 54760 1,330 1,480 4y 440
22 24860 800 510 1,400 24960 11,000 17,600 5,000 1,220 44560 19,900
23 3,050 1,300 500 1,600 2+ 860 8+850 17,600 445490 1,140 29290 14,900
24 3,050 1,400 540 1,560 24980 74120 19,200 4,700 1,120 1,500 13,600
25 24620 1,000 600 1,520 3,050 61460 16,900 64430 1y 140 14350 T,880
26 24370 1,400 700 1,500 3,560 54300 15,700 4,060 14100 1:290 5,100
27 24370 1,100 900 1:450 “y 760 61190 16,400 3,920 1,100 1,240 3,700
28 2260 1,000 1,300 1,400 5,000 5,870 164000 3,340 1,170 14160 3,170
29 1,530 900 3,500 ——— 5,280 54500 13,800 2,930 1,240 906 3,650
30 14480 1,000 3,700 ittt 5¢330 5,630 9,440 24720 1,120 747
31 14610 1,100 3,500 —m———— 5,360 —————— T+680 - 1,120 719
TOTAL 64,870 66,190 36,325 33,510 549630 190,480 2509870 325,330 152,940 449670 123,732 140,837
MEAN 2,093 24206 1,172 1,081 1+951 6,145 B4362 10+4%0 5,098 14441 3,991 449695
MAX 3,050 3,920 1,910 3,700 3,300 13,100 164700 19,200 94580 24440 15,300 19,900

MIN 980 1,160 600 500 800 1,220 59500 3,800 2,720 1,100 719 510
AC-FT 128,700 151,300 72,050 66,470 108,400 377,800 497,600 645,300 303,400 88,600 245,600 279,400

CAL YR 1969 TOTAL 3,436,985 MEAN 9,416 MAX 33,600 MIN 600 AC-FT 6,817,000
HTR YR 1970 TOTAL 1,484,384 MEAN 4.067 MAX 19,900 MIN 500 AC-FT 2,944,000



DES MOINES RIVER BASIN 105

05491000 SUGAR CREEK NEAR KEOKUK, IOWA

LOCATION.--Lat 40°26'33", long 91°28'24", in NWiSE} sec,7, T.65 N., R.5 W., Lee County, on left bank 13 ft
downstream from bridge on countv highway W62, 2.8 miles downstream from Barlean Creek, 4.6 miles upstream
from mouth, and 6.0 miles northwest of Post office in Keokuk.

DRAINAGE AREA.--105 sq mi.

PERIOD OF RECORD.--April 1922 to September 1931, August 1958 to September 1970. Monthly discharge only for some
periods, published i1n WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 510,20 ft above mean sea level. Prior to June 25, 1923, and
Nov. 28, 1928, to Sept. 30, 1931, nonrecording gage; June 25, 1923, to Oct, 8, 1928, and Aug. 29, 1958,
to Oct. 1, 1967, water- stage recnrder at site of former bndge on ald channel 0.6 mxle dnwnstream at sam&
datum. Oct. 6, 1967, to Mar. 11, 1968, nonrecording gage at present site and datum.

AVERAGE DISCHARGE.--21 vears (1922-31, 1958-70), 68.8 cfs (8.90 inches per year, 48,850 acre-ft per year);
median of yearlv mean discharges, 52 cfs (6.7 inches per vear, 37,700 acre-ft per year).

EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):

Annual maximum discharge (*} and peak discharges above base (2,000 cfs), water years 1966-70
Date Time  Disch, G.H. Date Time Disch. G.1. Date Time Disch. G.H.
June 13, 1965 0430 *1,100 8.1 Julv 31, 1967 0600 *4,260 12.96 May 14, 1970 0700 3,170 13,27

May 15, 1970 07IS 2,310 12.26
Apr. 1, 1967 1500 3,100 12.09  June 25, 1968 0800 *1,500 a9.98  Aug. &, 1970 0400 2,900 12,90

9

June 13, 1967 1200 2,250 11.12 Aug. 18, 1970 1900 2,380 12,30
June 17, 1967 0300 3,140 12,13 fulv 7, 1969 0500 *2,260 12.21 Sept.15, 1970 0030 2,140 11.87
June 22, 1967 1000 2,560 11.57 Sept.22, 1970 0845 *6,400 15.80

July 24, 1967 0530 3,090 12.08 Oct. 13, 1969 0500 2,500 12.79
a Maximum gage height, 11.4 ft (estimated) Oct. 31, 1967.

Annual minimum discharge, water vears 1966-70

Wtr yr Date Mscharge Wtr vr Date Discharge
1966 Several days in July, Aug., Sept. o 1969 Oct. 25 to Nov. 5, 1968 o
1967 Oct. 1-12; Oct. 28 to Nov. 9, 1966 o 1970 Jan. 21, 1970 .80
1968 Aug. 20 to Sept.16, Sept.18, 1968 a

Period of record: Maximum discharge not determined, occurred Nov. 17, 1928; maximum discharge recorded,
6,620 cfs Oct. 1, 1927, (gage height, 13.85 ft, at site 0.6 mile downstream); no flow at times during most
years.

Flood of June 9, 1905, reached a stage of 20.6 ft, from floodmarks, at former site 0.6 mile downstream
(discharge, 33,000 cfs, estimated on basis of velocity-area study).

REMARKS, --Records fair except those for periods of indefinite stage-discharge relation and winter periods, which

are poor.
DISCHARGE, IN CUBIC FEEY PFR SECOND, WATER YEAR OCTOBER 1965 TN SEPTEMARFR 1966
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jut ALG SEP
1 10 la4 2.9 56 11 8.0 15 29 6.1 16 2.8 0
2 8.6 1.3 2.7 29 13 10 13 25 6.1 Heb 1.R o
3 645 1.3 3.1 24 14 11 11 21 5.4 5.8 1.1 6.0
4 641 1.3 3.4 21 14 12 11 19 47 4.0 W70 Set
s 5.8 1.2 3.1 19 14 18 10 16 4.3 2.4 .70 1.8
6 5.8 1.2 2.8 16 16 14 10 14 5.4 2.8 «40 .20
7 Se4 1.2 2.6 14 19 11 9.4 13 5.4 1.1 0o 4]
L 4.3 1.2 244 12 A0 8.8 9.0 13 47 #70 o n
9 443 1.2 3.1 11 250 7.6 T.6 11 52 70 o [}
10 4.0 1.2 3.0 11 100 9.0 7.2 151 66 «20 bah n
11 3.6 1.1 3.7 10 55 140 7.2 190 48 le4 4 0
12 3.4 5.0 4.2 12 45 272 7.2 297 258 +90 2.8 o
13 3.1 3.0 5.0 20 37 129 7.2 136 T4 .70 1.8 0
14 3.1 2.0 403 60 25 75 7.2 62 263 .70 l.6 o
15 3.4 1.7 3.8 40 15 58 6.8 32 a1 .90 90 14
16 3.4 L.6 3.5 0 45 6.8 36 49 W70 .20 4.0
17 3.4 I.4 3.3 27 42 6.8 251 48 «70 [} o
18 3.1 1.3 3.2 18 79 6.8 110 49 .70 0 o
19 2.8 1.2 3.2 15 52 11 56 26 «70 [ +50
20 2.7 1.2 3.2 13 60 124 37 21 40 0 1.6
21 2.6 1.2 3.3 12 b4 229 a5 17 o 0 2ete
22 3.0 1.3 3.5 12 74 119 36 15 0 0 «90
23 3.0 1.3 bob 11 100 325 30 13 0 0 0
24 2.6 1.3 250 1t 53 235 27 12 o o o
25 2.2 1.2 482 10 38 112 75 11 [ [ 0
26 2.0 8.0 139 10 ?9 74 34 11 70 0 o
27 1.9 11 61 10 24 52 17 11 2.1 o [+
28 1.7 7.0 3s 10 20 3R 12 159 1.4 o o
29 146 5.1 34 10 19 35 10 265 11 0 o
30 1.5 3.6 36 10 18 32 beR 34 5.4 [ o
31 1.5  ====-- A7 10 16 ==r=-- bel  mmmmme 3.6 [ it
TOTAL 116.4 73.0 14201.7 574 1,496.4 1,4545.2 1,R55.9 2,265.1 74.30 23.90 37.20
MEAN 3.75 2443 38.8 18.5 48,13 51.5 59.9 75.5 2.40 77 le24
MAX 10 11 482 60 272 325 297 T4 16 4.7 14
MIN 1.5 1.1 2.4 10 T.6 6.8 6.1 4.3 o Q 0
CFSM <04 .02 37 .18 W46 49 .57 72 .02 «go7 <01
IN. 04 .03 63 .20 «53 »55 66 R0 203 « 00 «01
AC-FT 231 145 2,380 1,140 1,560 2,970 3,060 3,480 44490 147 &7 74

CAL YR 1965 TOTAL 31,269.10 MEAN BS.7 MAX 2,080 MIN .40 CRSM .B2 IN 11.08 AC~FT 62,020
WTR YR 1966 TOTAL 10,049.40 MEAN 27.5 MAX 714 MIN O CFSM .26 IN 3.5k AC-FT 19,930

NOTE.--Stage discharge relation indefinite Oct. 28 to Dec. 23.



106 DES MOINES RIVER BASIN

05491000 SUGAR CREEK NEAR KEOKUK, IOWA,--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMRER 1967

DAY ocT NOV DEC JAN FEB MAR APR May JUN JuL AUG SEP
1 [ 0 40 1.8 12 16 1+810 186 19 30 886 4.5
2 0 0 40 241 12 22 1,190 98 43 312 100 4.0
3 0 o .30 2.4 11 53 240 51 33 85 43 3.6
“ 0 o +40 2.7 11 «0 99 41 27 30 32 3.5
5 [¢] 0 40 3.0 10 33 73 106 23 21 21 3.4
) 0 ] «80 3.2 9.6 12 67 709 29 17 17 3.8
7T [ [ 3.0 3.5 9.1 9.0 4B 516 21 14 15 Gate
B 0 0 25 3.3 8.6 7.0 92 182 20 12 14 5.1
9 0 0 12 3.1 8.2 5.6 190 76 19 12 13 6.0
10 0 «30 8.2 2.9 7.8 18 93 52 267 40 17 7.2
11 ] *30 7.0 2.6 Teb 29 “8 297 11 58 9.8 8.0
12 0 «20 6.0 244 12 38 129 249 EL 51 8.6 7.6
13 177 «20 5.0 2.2 22 29 601 70 1,300 32 7.8 7.0
14 46 .20 4.0 2.0 70 23 B38 4B 566 15 7.0 10
15 4“1 .20 3.1 1.8 350 17 235 37 112 9.4 6.0 110
16 19 .20 2.6 1.7 120 12 19 31 77t 6.6 5.0 45
17 11 +20 243 1.6 37 10 49 28 14320 5.3 3.7 16
1B 645 +20 2.1 1.5 20 9.2 36 25 132 5.3 87 7.0
19 4.3 »20 2.0 leé 16 13 31 23 &6 14 30 5.6
20 2.8 +20 1.8 1.3 14 418 30 20 41 5.0 14 4a7
21 2.1 «30 1.6 1.3 13 202 189 19 610 3.7 .4 5.6
22 1.6 +40 1ot 1.3 12 99 439 18 14510 643 Tet 9.8
23 +90 «50 1.3 1.4 11 b6 9z 17 129 177 6.0 a4
24 +90 60 1.1 3.6 10 51 69 17 &6 14840 5.0 5.4
25 +90 +70 «90 11 9.4 42 63 16 42 127 47 41
26 +70 »80 +90 13 1 46 52 15 30 49 4.7 B0
27 «40 +90 -80 15 12 130 52 14 23 203 bk 9.4
28 [¢] .70 »90 14 13 77 41 15 19 m 3.7 8.5
29 0 «60 1.1 14 47 110 15 16 233 4.7 7.6
30 0 50 1.3 13 35 199 348 12 297 6.3 7.0
31 o -————— leb 13 m———— 31 m————— 2648 -==-== 3,060 5.2 ——————
TOTAL 315,10 B.a0 99.70 147.1 B859.1 1,639.8B 71284 3,587 Te475 T,4Bl.b 19393,.4 337.2
MEAN 10.2 .28 3.22 4s75 30.7 52.9 243 116 249 241 44,9 11.2
MAX 177 +90 25 15 3150 418 1,810 709 15510 3,060 BR6 110
MIN ] [ +30 1.3 Ted 5.6 30 14 12 3.7 3.7 Dol
CFSH .10 «003 .03 +05 .29 +50 2.3% 1.10 2.37 2.30 263 11
IN. W11 +002 04 .05 «30 .58 2.58 1.27 2.65 2465 .49 .12
AC-FT 625 17 198 292 15700 3,250 144450 74110 145830 14,4840 2,760 669

CAL YR 1966 TOTAL 9,081.50 MEAN 24.9 MAX T14 MIN O CFSM .24 IN 3.22 AC-FT 18,4010
WTR YR 1967 TOTAL 30,627.40 MEAN 83,9 MAX 3,060 MIN O CFSH .80 IN 10.85 AC=FT 60,750

NOTE.--Stage discharge relation indefinite Aug. 31 to Sept. 30.

O1SCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1967 TO SFPTEMBER 1968

DAY ocT NOV DEC AN FEB MAR APR nAY JUN JuL AUG SEP

1 6.7 270 9.2 1.6 80 4.8 20 15 1.8 2.1 2.0 0

2 6.1 84 10 1.3 45 5.0 21 16 1.8 1.5 1.4 0

3 6.9 388 11 1.1 26 5.1 92 12 1.6 1.2 1.3 o

o 25 217 11 1.0 19 5.3 142 10 1.5 1.2 1.3 o

5 300 18 9.6 1.0 14 5.7 &4 9.9 1.5 1.0 2.3 o

& 127 52 8.0 1.0 12 645 36 9.3 14 .77 1.8 0

7 25 36 8.0 1.0 11 9.4 21 8.6 1.3 1.3 1.1 0

8 50 32 8.6 1.2 11 12 17 6.9 1.3 2.6 .97 o

9 93 30 9.8 1.9 10 16 14 6.3 1.2 4.0 .97 0

10 28 29 12 2.9 8.0 13 1.1 5.5 1.2 2.4 .83 o

11 10 28 14 4,5 5.3 10 5.8 5.5 1.1 1.2 .12 0

12 5.9 26 12 7.0 5.3 10 5.0 5.5 1.1 .a3 .57 0

13 35 24 10 10 4.6 7.8 4.8 5.2 1.0 .62 .52 o
14 130 22 8.5 16 4.1 8.1 567 5.2 129 .62 68 o

15 500 20 7.4 20 3.8 10 229 5.8 195 .57 .43 0

16 270 19 6.6 19 3.7 12 88 5.8 32 .48 .27 0

17 157 18 41 18 3.7 14 79 5.8 16 .48 .20 204
18 49 17 84 26 3.7 54 65 5.8 7.5 .35 .15 0
19 20 16 132 42 3.8 67 66 4.6 6.1 .31 L08 .09
20 14 15 100 33 3.9 57 775 S 5.0 L24 0 .48
21 11 14 60 27 4.0 36 72 3.4 4.3 7 0 .57
22 9.0 14 32 22 4.2 22 79 3.6 3.6 7 [ .38
23 44 14 17 17 4.2 20 55 4.6 3.2 .21 [ 2.6
24 190 14 9.4 15 4.2 20 ES 6.3 2.4 1n 0 2.6
25 15 13 5.4 17 4.3 16 26 4.8 267 78 0 105
26 67 12 3.0 13 “ut 16 23 4.0 151 22 0 28
27 210 10 1.7 14 4.5 14 22 4.8 32 89 0 9.9
28 185 Bu4 1.3 18 4.6 14 20 3.2 15 9.6 o 6.1
29 110 7.5 1.7 16 4.6 14 19 4.0 8.9 4.6 0 3.6
30 250 8.1 2.0 14 —————- 14 17 3.2 3.8 3.8 0 2.0
ET 802 B 2.0 12 P 19 N 206 mmeme- 2.9 0 ~——eae
TNTAL 3,851.6 1,536.0 66842 392.5 317.9  537.7 24688.3 194.4 899.4  245.28 17.39 161416
HEAN 124 51.2 20.9 12,7 11.0 17.3 89.6 6,21 20.0 7.91 .56 5.37
MAX 802 388 132 42 80 87 715 15 267 89 2.3 105
MIN 5.9 7.5 1.3 1.0 3.7 4.8 4.8 2.4 1.0 .17 0 0
CFSM 1,18 .49 .20 .12 .10 .16 .85 .06 .29 .08 005 .05
N, 1.36 .54 .23 .14 .11 .19 .95 07 .32 .09 . 006 .06
AC-FT 74640 3,050 1,290 779 631 1,070 5,330 386 1,780 487 34 320

CAL YR 1967 TDTAL 36,240.00 MEAN 99.3 MAX 3,060 MIN 1.3 CFSM .95 IN 12.84 AC~FT T1:880
WTR YR 1968 TOTAL 11,489.83 MEAN 31.4 MAX 802 MIN O CFSM .30 IN 4.07 AC=FT 224790

NOTE.--Stage discharge relation indefinite Oct. 1 to Nov, 26.



05491000
DISCHARGE ,
DAY octT NOV DEC JAN
1 243 o 30 36
2 1.6 0 29 20
3 2.1 [ 89 13
3 .83 o b4 8.0
5 62 ] 26 4.5
& +56 +35 14 2.9
7 <56 +98 BaB 2.6
B «40 1.2 6.0 2.0
° .40 .98 4l 2.3
10 +30 »98 3.0 2.2
11 26 1.7 3.2 21
12 .22 1.8 3.9 2.5
13 .22 1.7 48 3.2
14 $22 2.2 3.9 4e 0
15 .19 17 3.1 20
16 .19 17 4.0 998
17 W16 13 8.0 450
18 el1 12 646 110
19 .09 10 bt 50
20 .07 843 5.0 35
21 .07 bets 3.7 80
22 .22 5.5 441 284
23 .22 4.0 3,4 480
24 .02 3.3 2.7 270
25 )] 3.1 2.2 150
26 [+ 2.6 2.5 105
27 0 3,0 200 87
28 [} 17 350 78
29 0 51 250 84
30 o 45 140 97
31 o ———m—- 70 B2
T0vAL 11.96 230,09 1,351.4 3,565.7
MEAN +39 T7.67 43.6 115
MAX 2.3 51 350 998
MIN o 0 2.2 2.1
CFSM 004 .07 "42 1.10
IN, »004 .08 4B 1.26
AC=FT 24 456 2,680 7.+070
CAL YR 1968 TOTAL 7,047.48 MEAN 19.3
WTR YR 1969 TOTAL 33,129.37 MEAN 90.8

IN CUBIC FEET PER SECOND,

DISCHARGE
DAY ocy NOV DEC JAN
1 3.4 16 4.8 2.8
2 2.4 16 bets 2.6
3 2.0 11 4.5 2.3
& 1.6 9.6 4.7 2.1
5 2.2 9.0 4.7 1.8
[ 3.0 8ot a7 1.5
7 2.1 7.9 5.0 1.2
8 1.2 B.2 5.4 1.0
9 1.5 9.0 5.8 1.0
10 2.7 8.4 4.5 1.1
11 171 7.7 4ol a1
12 888 7.7 4.3 1.1
13 14550 6.7 445 1.2
14 311 6.2 4.7 1.2
15 79 5.t 406 1.2
16 58 6.2 45 1.2
17 42 6.2 Loty 1e1
18 32 6.5 403 1.0
19 27 5.4 4e2 .92
20 20 4s6 bel 84
21 18 Lot 4ol +80
22 15 Setr 400 .95
23 13 5.2 3.9 1.2
24 12 4ob 3.8 1.5
25 11 440 3.7 5.0
26 11 4eb 3.6 30
27 10 4.6 3,5 50
28 9.t bets 3.0 140
29 9.4 446 3.3 190
30 9.8 4.8 3.1 50
31 15 —————— 3.0 80
TOTAL 3,333.7 212.7 131.6 577.71
MEAN 108 7.09 4425 18.6
MAX 1,550 16 5.8 190
MIN 1.2 4.0 3.0 .80
CFSM 1.03 .07 .04 .18
IN. 1.18 .08 +05 .20
AC-FT 64610 422 261 1,150
CAL YR 1969 TDTAL 35,213.92 MEAN 96,5
WTR YR 1970 TOTAL 47,971.21 MEAN 131

DES MOINFS RIVFR BASIN

SUGAR CREEK NEAR XEOKUK, IOWA,--Continued

IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

FEB MAR APR MAY JUN Jut
69 310 28 16 60 210
53 260 24 13 31 B8O
43 208 23 11 25 106
36 220 173 9.7 14 66
30 300 72 Tets 9.7 559
72 220 43 10 7.1 1,140

300 260 30 17 6,0 24150

580 180 25 111 5.6 1,490

%60 120 22 140 5.2 1,670

350 T4 12 81 5.2 684

360 46 7.9 50 642 234

335 39 5.7 36 5.2 136

200 48 Se2 35 462 317

120 b4 234 34 4ab 145
71 90 163 26 4.9 83
47 115 40 21 3.8 60
24 120 556 16 3.4 58
14 105 1,070 16 3.6 37
16 88 865 13 3.1 114
35 70 283 12 2.8 221
64 %0 63 25 246 71

125 32 %5 58 bat 39

250 46 40 45 5.2 L

540 966 30 34 6.5 26

460 1,100 23 23 7.6 17

515 36 16 24 14

145 159 13 106 23

93 34 10 130 17

65 28 8.3 102 14
a7 19 15 %37 9.6
m——— 28 ————— 11 —————— 7.9
5,689 6,011 4,158.8 931.4 1,035.3 9,842.5

203 194 13 30.0 34.5 318

580 1,300 1,070 140 437 24150
14 28 5.2 7ot 2.6 7.9

1.93 1.85 1.32 «29 33 3,03
2.02 2413 1e47 .33 37 3.49

114280 11,920 84250 1,850 2,050 19,520

MAX 7175 MIN O CFSM .18 IN 2.50 AC-FY 13,980
MAX 2,150 MIN O CFSM .86 IN 11.74 AC-FT 65,710

FEB MAR APR MAY JUN JuL
50 350 32 362 9.3 5.0
50 317 112 106 14 5.4
36 277 191 65 13 5.5
33 144 376 47 10 445
30 R7 348 36 R.9 bate
27 51 163 30 7.7 4.3
25 24 90 21 7.0 445
22 1a 55 18 6.5 3.8
20 12 31 26 7.7 3.5
18 12 22 53 6.7 3.5
15 11 19 24 6.8 3.5
13 11 34 16 11 3.5
11 12 117 17 9.8 3.3
10 10 83 2,230 743 3.2

9.0 9.0 4R 1,720 59 5.3

8.0 9.9 40 541 65 443

7.2 10 42 172 30 3.7

7.8 12 513 91 26 3.6

8.2 15 1,470 56 9.6 3.3

9.0 32 774 41 9.6 3.0
11 24 208 29 55 2.8
13 20 104 22 17 2.6
15 16 67 19 11 2.3
17 15 49 29 R.7 2.2
20 264 36 25 7.7 2.1

70 30 14 el 1.7

33 25 12 6.6 1.8

18 20 10 6.1 1.5

16 18 9.5 5.7 1.4

16 352 Ha? Sets l.a

15 mmm——— R.9  —=-e-- Se4

55242 1,686.9 51669 5,859.1 45542 106.1
19.7 Shetr 182 189 15.2 3442
50 350 1,470 24230 65 5.5

7.2 9.0 18 B.7 et 1.4

.19 52 1.73 1.80 4 +03

.20 » 60 1.94 2,08 .16 0%

1,100 3,350 104850 11,620 903 210

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

107
AUG SEP
7.0 1.4
6.5 1.4
5.6 3.7
5.0 17
4.R 4e2
4.6 4uh
4.0 Set
4.0 3.2
19 241
8.7 1.7
645 1.6
5.0 1.3
3.9 1.3
3.2 1.1
5.6 1.1
42 1.5
3.7 1.1
2.7 »69
243 T3
245 .64
2.2 A7
2.1 .75
1.9 «R7
1.9 .81
2.1 .75
2.1 1.1
1.9 A1
1.8 20
1.7 6.2
1.6 4.6
1.5 —mme--
129.6 172.62
4018 5.75
19 A1
1.5 b4
+04 .05
+ 05 .06
257 342
AUG SEP
13 10
6.0 14
112 37
782 17
2+390 15
24190 14
«82 20
636 18
613 13
123 120
55 26
34 19
25 657
21 847
19 1,100
2 740
39 S5R4
1,320 919
958 239
252 97
85 66
230 44830
184 44260
78 2+060
31 641
24 912
19 279
14 111
13 73
12 56

104793.0 18,794
348

626

24390 49830
6.0 10
3.31 5.986
3.82 6. 66

21,5410 37,280

MAX 24150 MIN .64 CFSM .92 IN 12.48 AC-FT 69,850
MAX 44830 MIN .80 CFSM 1425 IN 17.00 AC~-FT 95,150



108 FOX RIVER BASIN

05494300 FOX RIVER AT BLOOMFIELD, IOWA
LOCATION, --Lat 40°46'10", long 92°25'05", 1n SW4SE4 sec.13, T.69 N., R.14 W., Davis County, on left bank 15 ft
downstream from bridge on county highway V20, 1.3 miles (revised) northwest of county courthouse at Bloomfield,
and 8.6 miles downstream from North Fox Creek.
DRAINAGE AREA.--87.7 sq m:i.
PEKIOD OF RECORD.--October 1957 to September 1970.
GAGE.--Water-stage recorder. Datum of gage is 755.57 ft above mean sea level.
AVERAGE DISCHARGE.--13 years, 46.2 cfs (7.15 inches per year, 33,470 acre-ft per year).
EXTREMES. --Maximums and minimums (discharge in cubic feet per second, gage height in feet):
Annual maximum discharge (*) and peak discharges above base (2,000 cfs), water years 1966-70
Date Time Disch. G.H. Date Time Daisch. G.H. Date Taime  Disch. G.H.

Msy 11, 1966 1615 *595 8.13 Oct. 30, 1967 0615 *1,470 11.71 Aug. 8, 1970 1815 4,760 22.06

Aug. 22, 1970 1100 2,100 15.06
Apr. 1, 1967 1400 *3,000 15.88 July 6, 1969 2230 *4,740 20.31 Sept.15, 1970 1830 3,510 19.46
June 13, 1967 174§ 2,130 14.81 Sept.22, 1970 1215 *4,890 22.29
June 21, 1967 1630 2,740 al6.32 Aug. 5, 1970 1115 2,860 17.68

a Maximum gage height for year.

Annual minimum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Sept. 8-13, 17, 18, 23, 25, 29, 1966 0 1969 Oct. 12-13, 1968 .08
1967 Oct. 4, 5, 11, 1966 .06 1970 July 30, 1970 .55

1968 July 20, Sept. 15, 1968 .09

Period of record: Maximum discharge, 8,600 cfs May 6, 1960 (gage height, 24.0Z ft), from rating curve ex-
tended above 3,400 cfs on basis of slope-area measurement of peak flow; no flow at times.

Floods of June 9, 1905, and June 18, 1946, exceeded all other known floods at this location {stage and dis-
charge unknown).

REMARKS. - -Records good except those for winter periods, which are poor. Water-quality records for the water year
1968 are published in reports of the Geological Survey.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

oay oct NOV OEC JAN FEB MAR APR MAY JUN Jue AUG SEP
1 7.8 1.3 2.2 35 3.1 15 Tl 16 5.2 1.2 les .10
2 6.6 1.3 1.9 6% 3.0 36 7.0 13 5.2 1.0 .60 0
3 4.8 1.3 2.5 o7 2.9 31 6.6 12 5.9 +90 1.0 .10
4 4.5 1.2 2.2 34 2.8 21 643 12 5.2 «80 1.3 +10
5 3.8 1.2 1.8 19 2.8 15 6.6 11 445 . <80 .10
[3 4. 1.3 1.7 16 3.6 16 6.6 9.9 7.4 .90 .50 .10
7 L3 1.3 1.6 19 15 17 6.3 25 4.5 .70 W40 .10
B 3.2 1.3 1.5 17 100 13 5.9 17 4o 70 «30 o
9 3.0 1.2 let 33 283 11 5.5 13 “2 +60 20 [d
10 3.0 1.3 2.0 39 138 10 5.2 11 18 +60 .70 0
11 2.4 1.3 3.2 33 95 12 6.6 255 8.6 60 .70 o
12 2.2 7.0 5.5 %0 35 16 7.8 316 204 +50 «50 0
13 2.0 7.8 643 146 13 14 6.6 79 115 .50 .40 0
14 2.0 445 4al 122 5.0 11 5.9 o7 61 <50 <40 18
15 9.0 3.2 2.6 80 3.4 11 5.9 38 21 1.1 .20 3.5
16 6.6 3.2 2.2 10 3.2 12 5.9 “0 le 1.8 .20 « 10
17 %45 3.0 1.8 7.8 3.0 13 8.6 63 9.4 .90 .20 0
18 3.2 2.4 1.7 T.2 2.9 18 32 52 6.7 .70 14 o
19 2.4 2.2 1.6 6.8 2.8 14 46 22 “.0 50 11 1.2
20 2.2 2.0 1.7 6.2 2.7 2.9 40 20 2.8 60 les 1.6
21 3.0 2.2 3.0 5.8 2.6 9.0 33 0 2.5 60 70 .10
22 5.9 2.4 2.4 Set 2.5 14 21 26 2.0 40 .10 .10
23 5.2 2,0 2.2 5.1 2.5 17 52 23 1.5 +50 .10 [J
24 3.5 2.2 140 4.8 2.4 13 %0 23 1.2 40 «10 .10
25 3.0 2.2 260 4.5 2.3 11 25 17 1.0 40 «30 o
26 2.0 5.9 65 4.2 2.3 10 20 12 2.2 .40 .10 .10
27 1.7 9.9 45 3.9 2.3 9.6 16 10 1.7 56 .10 70
28 1.7 6.8 53 3.7 6.0 9.0 14 8.6 2.3 19 .10 .10
29 1.5 4.5 85 3.5 emmeee 8.6 13 6.6 2.0 9.3 .10 Q
30 1.3 2.6 123 3.3 9.0 17 5.9 1.6 16 .10 .10
31 1.3 ————— 61 3.2 8.2 ————— 5.5  c-mwm— Sel 210w
TOTAL 111.5 90.0 889.1 829.4 743.1 434.1 479.7 1,249.5 567.0 123,40 38,10 26430
MEAN 3.60 3.00 28.7 26.8 2645 14.0 1640 4043 18.9 3.98 1,23 .88
MAX 9.0 9.9 260 146 283 36 52 316 204 56 14 18
MIN 1.3 1.2 1.4 3.2 2.3 8.2 5.2 5.5 1.0 «40 .10 0
CFSM .04 +03 33 31 +30 .16 .18 46 22 «05 .01 01
N, <05 <04 .38 .35 .32 .18 .20 «53 .26 .05 .02 01
AC-FT 221 179 14760 14650 1,670 861 951 21480 15120 245 76 52

CAL YR 1965 TOTAL 24+64B.90 MEAN 67.5 MAX 3,160 MIN .10 CFSM .77 IN 10.46 AC~FT 48,890
WTR YR 1966 TOTAL 5+581.20 MEAN 15,3 MAX 316 MIN © CFSM .17 IN 2.37 AC~FT 11,070



TOX RIVER BASIN 109

05494300 FOX RIVER AT BLOOMFIELD, IOWA.--Continued

DISCHARGE,s IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jue AUG SEP
1 11 ol «35 1.6 17 R.9 1,630 15 150 16 2.7 .58
2 .08 .34 .33 1.8 19 12 232 9.4 68 133 1.8 3.9
3 .08 W61 .31 2.0 2 12 T4 7.7 39 9.2 2.8 b1
4 <06 .34 .4l 2.2 25 10 3R 9.4 27 7.9 3.1 .11
5 06 .58 <79 2.5 30 5.8 30 10 115 6.6 3.4 .13
& o111 o4l 1.7 2.7 33 3.3 24 23 385 L. 7 3.5 222
7 .08 .79 1.9 2.3 26 2.6 16 39 79 3.3 3.2 $27
R W27 79 2.1 «70 20 2.3 69 114 45 3.1 4.0 «34
9 11 1.0 1.8 .56 1?7 2.2 111 27 32 3.9 3.3 ol
10 «0B «91 1.7 .50 30 3.0 36 19 46 3.8 2.7 o1k
11 W08 .91 79 .45 45 3.5 22 200 37 2.7 2.2 +18
12 3.8 .68 60 bl 70 2.8 239 48 48 243 1.5 1R
13 25 .79 .54 36 90 2.2 1,240 33 1,240 laa 1.5 1.9
14 5.9 +58 62 «33 130 1.8 357 25 497 «91 1.7 3e
15 32 68 68 31 75 1.5 77 21 120 .63 1.9 Teb
16 b.4 .58 79 -30 “0 1.2 86 16 54 49 1.0 Je?
17 2.2 .58 1.0 .28 23 1.0 258 25 32 el W85 WRe
18 l.64 .58 .91 .27 13 .94 41 15 24 «90 2.1 “.2
19 1.2 1.0 .70 .26 7.0 <90 26 10 21 .63 2.3 2
20 1.0 «18 .60 +30 5.1 63 106 €.5 14 »63 1.2 2.2
21 .68 »58 o 54 1.0 4ab 44 2513 5.3 1,700 .49 60 1.9
22 .58 .58 .50 1.6 3.7 20 343 47 311 27 .43 le4
23 .58 .58 .67 2.8 3.3 13 SR 3.8 79 4.2 1.7 <68
24 .68 .58 52 4.5 2.9 10 43 2.8 53 13 .41 5K
25 ol 1.0 .52 7.0 3.4 11 36 1.9 4“2 9.7 22 «5H
26 S8 79 .37 12 443 191 %0 1.9 33 5.0 4.0 4.2
21 b1 <48 21 S.4 125 42 12 27 5.2 .27 Se8
28 .61 .58 17 6.5 36 29 147 217 5.9 .11 1.0
29 <34 .91 15 - 22 22 Sé 21 10 2.7 2.1
30 .41 1.1 13 1?7 703 17 12 3.1 les
31 .22 1.6 15 431 501 -----= 5.1 .91 —————
TOTAL 85.30 19.18 26.01 130.03 771.0 1,060.94 54598 2,112.4 54381 149.36 61.20 118.59
MEAN 2,75 .64 -84 4419 27.5 34,2 187 6R.1 179 4.82 1.97 3.95
Max 32 1.0 2.1 21 130 431 Le630 703 1,700 14 4s 0 39
MIN 06 W18 31 26 2.9 90 16 1.9 14 .27 11 o11
CFSM 03 . 007 010 .05 31 «39 2413 78 2404 « 06 02 +05
IN. 06 . 008 <01 06 33 45 2437 +50 2.28 + 06 «03 05
AC-FT 169 38 52 258 1,530 24100 11,100 44190 10,670 296 121 235
CAL YR 1966 TOTAL 4,621.09 MEAN 12.7 MAX 316 MIN O CFSM .14 IN 1.96 AC-FT 9,170
WTR YR 1967 TOTAL 15,513.01 MEAN 42.5 MAK 1,700 MIN .06 CFSM .48 IN 6.58 AC-FT 30,770
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1967 TO SEPTEMBFR 1968
DAY ocr NOv DEC JAN FEB MAR APR MAY JUN JuL AUR SED
1 68 162 8.3 65 80 5.6 71 20 16 <70 b6 T
2 .58 70 10 .75 37 5.6 39 17 9.6 .59 bg e
3 68 161 10 .64 21 S.R 322 14 7.1 68 bl « by
4 68 145 11 o564 17 5.9 229 11 47 o7 1.5 40
5 60 42 7.3 .45 14 6.1 b4 10 33 42 1.1 4B
L] 4.8 27 6.7 «40 12 6.6 358 10 244 «S7 «60 +56
7 55 24 6.8 39 10 7.2 28 10 3.3 4“2 40 +18
8 44 23 7.2 +39 11 14 21 11 1.8 1.7 .29 T4
9 Q.5 22 8.9 .39 10 20 15 12 1.6 1.3 25 le4
10 4R 22 18 40 8.8 14 13 11 1.5 +65 «38 .97
11 3. 21 29 247 7.6 9.8 12 9.6 2.8 35 .28 45
12 26 17 22 «60 5.0 8.2 11 9.6 2.0 .26 .21 «18
13 1.0 1?7 14 .80 4.3 5.8 10 a7 1.3 .20 1.8 .40
14 2.4 15 7.0 1.1 4.0 6.6 69 21 2.3 .21 1.6 .18
15 «l2 14 3.5 1.6 45 7.6 56 264 1.8 11 T4 .09
16 102 14 2.1 2.5 4.3 B.6 24 62 1.6 o7 4R 1.3
17 24 14 13 4.5 4.5 10 29 26 1.5 1.2 4R 1.9
18 9.5 12 41 10 445 17 28 12 1.0 «50 15 2.3
19 5.6 10 35 30 4.5 91 55 10 79 .20 3.8 Set
20 3.1 11 25 25 Lot w6 564 Se6 1.2 .09 «65 le6
21 2.4 11 4“0 19 5.2 24 102 543 1.3 .10 40 1.5
22 2.2 10 20 15 4.2 16 128 6.7 1.1 .10 .34 4.2
23 leb 1 7.8 12 405 13 485 14 1.1 .15 o34 3.0
24 145 9.6 3.5 10 4.7 12 178 14 .97 «B3 .33 8.4
2 96 9.8 2.5 13 4.9 13 58 12 1.2 12 $?3 204
26 54 8.1 1.3 B.B 5.0 14 50 Q0 3.4 <36 27 2.7
27 231 6.6 .70 10 5.0 12 46 70 1.9 15 .36 .29
28 155 5«6 .85 15 5.1 11 39 26 1.1 20 36 .23
29 82 5.4 .98 la 5.2 10 30 17 1.6 4.9 «34 le
30 1s120 7.0 1.1 12 - 8.7 26 12 leC 1.3 bl 17
31 500 - +80 9.0 - 3?79 - 12 === +85 W73 emme--
TNTAL 3,136.22 6927.1  365.33  219.17 312.4 763.9 24R40 A33.5 R2.26 5R.9R 35.20 40,85
MEAN 101 30.9 1148 7.07 10.8 24.6 G6.T 7649 2.74 1.90 1.14 1.36
MAX 1,120 162 41 30 a0 329 564 264 lo 20 1% bt
MIN .58 Se4 «70 .39 4.0 Seb 1n 543 $ 79 .09 .21 .09
CFSM 1.15 +35 13 +08 .12 W28 1.08 «31 .03 .02 .01 .02
ING 1.33 39 15 .09 .13 .32 1.20 +35 .03 <03 .01 02
AC—FT 64220 1,840 725 435 620 1,520 54630 1,650 163 117 70 Bl

CAL YR 1967 TOTAL 19,811.17 MEAN 54.3 MAX 1,700 MIN .11 CFSM .62 IN 8,40 AC~FT 39,300
WTR YR 196A TOTAL 9,614.91 MEAN 26.3 MAX 1,120 MIN .09 CFSHM .30 IN 4,08 AC~FT 19,070



110
0AY acT
1 .19
2 .13
3 .34
4 «31
5 .25
6 »49
7 .28
8 T4
9 1.1
10 -84
11 46
12 .08
13 .08
14 .16
15 .25
16 .34
17 «53
18 .49
19 #53
20 49
21 +49
22 .63
23 49
24 .53
25 49
26 «53
27 53
28 <53
29 49
30 <53
31 63
TOTAL 13.95
MEAN »45
MAX 1.1
MIN +08
CFSM +005
IN, +005
AC~FT 28

FOX RIVER BASIN

05494300 FOX RIVER AT BLOOMFIELD, IOWA.--Continued

DISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
Nov DEC JAN FEB MAR APR MAY JUN JUL
«53 1.8 7.2 29 150 11 11 2.9 11
43 1.9 4,5 26 {0 12 B.6 245 12
%3 1.8 3.0 24 Q4 1 7.5 2.2 21
43 1.8 2.1 22 100 17 7.6 2.1 13
43 1.6 1.5 28 130 22 6o 2.2 606
49 1.4 1.4 70 98 17 192 1.9 Le610
+49 1.1 1.3 180 68 13 17 1.7 1,520
b «90 1.2 270 42 15 616 2.8 167
<49 1.1 1.1 160 26 57 115 2.0 300
.63 1.2 1.1 210 17 33 48 1.6 209
.78 1.4 1.0 290 11 17 31 l.4 111

1.1 1.6 1.2 180 9.0 13 22 1.2 58
«95 1.1 1.3 100 11 12 17 »97 14
2.1 .82 1.8 64 13 32 15 «95 152
29 <64 8.0 35 17 68 11 1.3 41
21 «50 860 &7 30 w9 9.3 1.2 17
644 47 250 64 37 723 7.2 1.0 12
43 b6 70 84 34 189 8.4 1.0 82
3,2 1.3 84 76 25 115 8.3 «99 39
2,7 1.1 60 66 22 56 7.8 .94 12
2.5 «96 140 50 16 34 19 97 8.2
2.3 <84 250 66 12 24 47 1.3 6.1
2.2 T2 350 240 12 17 20 1.3 5.1
2.1 .64 130 450 203 14 12 95 4.R
2.1 14 90 320 174 12 B8 1.2 4.0
2.1 1.4 68 250 52 15 5.8 1.3 3.7
2.1 7.8 52 160 31 249 445 80 3.4
2.0 38 45 180 22 50 3.1 72 3.2
2.0 24 39 —————— 15 17 2.7 236 5.8
1.7 16 35 —————— 13 13 2.3 37 5.5
———— 11 31 —————— 1o m———— 2.5 ————— 3.9
97 44 126,15 2456147 3,741 1,584.,0 1,927 1,393.8 464487 5406047
3.25 4.07 82.6 134 51.1 6422 45.0 15,5 163
29 38 860 450 203 723 616 236 14610
243 7 1.0 22 9.0 11 2.3 94 3.2
+ 04 «05 «94 1.53 «58 .73 .51 18 1.86
04 »05 1.09 1.59 67 .82 <59 .20 2.15
193 250 5,080 T+420 3,140 3,820 2,760 922 10,040

CAL YR 1968 TOTAL 5,423.80
WTR YR 1969 TOTAL 17,046.68

DAY ocr
1 .92
2 21
3 2.6
4 l.4
5 1.2
6 1.2
7 1.1
8 1.1
9 1.1
10 3.0
11 7.9
12 8.1
13 34
14 7.1
15 2.6
16 3.1
17 2.6
18 242
19 2.1
20 2.2
21 2.2
22 2.0
23 2.0
24 1.9
25 1.9
26 1.8
27 1.8
28 1.8
29 1.8
30 2.5
31 28
TOTAL 154,22
MEAN 4.97
MAX 34
MIN .92
CFSM +06
IN. «07
AC-FT 306

OISCHARGE,

149

CAL YR 1969 TOTAL 17.107.36
WTR YR 1970 TOTAL 26,300.42

MEAN 14.8 MAX 564 MIN .08 CFSM .17 IN 2.30 AC~FT 10
MEAN 46,7 MAX 14610 MIN .08 CFSM .53 IN 7,23 AC-FT 33,

IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 969 TO SEPTEMBER 1970
DEC JAN FEB MAR APR MAY JUN Jut
2.1 1.7 15 2.5 20 39 12 1.9
2.5 1.6 11 45 41 19 140 1.7
2.5 1.6 8.0 162 78 13 42 1.9
2.2 1.5 6.4 96 212 10 20 2.0
2.0 1.4 5.0 39 209 7.7 16 1.9
2.0 1.2 5.4 27 133 6.4 16 1.7
2.6 1.0 6.0 21 70 5.4 8.5 1.7
4.0 .90 5,8 18 37 4.8 5.7 1.5
2.5 .82 5.2 16 24 12 4.2 1.5
2.6 .80 .7 14 17 12 3.5 1.7
3.2 .81 4.1 14 15 9.6 3.2 1.3
2.3 .84 3.6 14 34 15 54 1.3
2.3 .87 3.0 11 45 70 169 1.3
2.6 .90 2.5 8.3 35 1,100 31 1.4
2.8 .90 2.1 1 25 251 15 3.6
2.1 .83 1.8 8.9 28 94 13 2.0
2.1 .16 2.3 6.3 24 49 9.6 1.6
2.3 .72 5.0 7.1 277 32 7.0 1.6
2.5 68 6.0 12 735 21 5.0 1.5
1.9 .65 4ot 22 283 15 7.3 1.3
1.8 .62 3.0 37 79 10 5.8 1.2
1.8 W64 3.5 29 43 7.8 4.0 1.2
1.9 .70 4.3 26 27 21 3.3 1.0
1.9 .76 5.0 22 20 72 3.4 .95
1.9 10 3.5 20 16 23 3.2 .90
1.9 80 3.0 29 14 12 2.9 .80
1.8 120 2.7 22 12 7.6 2.7 .75
1.8 200 2.6 19 11 5.5 2.4 .95
1.8 120 e 17 11 15 2.2 .80
1.7 20 16 55 27 2.0 .55
1.7 17 ——— 13 —————e 18 ——— .70
69.1  590.20 134.9 805.1 2,630 2,004.8 613.9 43.80
2,23 19.0 4,82 2640 87.7 6407 20.5 1.01
4.0 200 15 162 735 1,100 169 3.4
1.7 .62 1.8 2.5 11 4.8 2.0 .55
.03 .22 .06 .30 1.00 274 .23 .02
.03 .25 .06 .34 1.12 .85 .26 .02
137 1,170 268 1,600 5,220 3,980 1,220 87

MEAN 46.9 MAX 15610 MIN .26 CFSM .53 IN 7,26 AC-FT 33
MEAN 72,1 MAX 3,470 MIN .55 CFSM .82 IN 11.16 AC-FT 52

760
810

1.1
.90

619
87
29

15
1,110
154
39

21

15

11
Bet
6.6
5.5
4.8

SEP

+B84
«83

.82
.78

«94
.93
68
«57
.52

.82

cwo b b
R
Fadon

2,270

860

7487180 11,307.7
254 377

3,020
+90
2.90
3034
154610

+930
+ 170

3+470
3.1
4.30
4.80
22¢430



FOX RIVER BASIN 111

05495000 FOX RIVER AT WAYLAND, MO.

LOCATION,--Lat 40°23'33", long 91°35'S0", in NW} sec.31, T.65 N., R.6 W., Clark County, on left bank 90 ft down-
stream from bridge on U.S. Highway 136, 0.8 mile west of Wayland and S miles downstream from Brush Creek.

DRAINAGE AREA.--400 sq mi, approximately.

PERIOD OF RECORD.--February 1922 to September 1970. Published as 'mear Wayland" prior to October 1929.

GAGE.--Water-stage recorder. Datum of gage 1s S01.52 fr above mean sea level. Prior to Oct. 1, 1929, nonrecord-
ing gage at bridge 2.8 miles upstream at different datum. Oct. 1, 1929, to June 11, 1936, nonrecording gage at
bridge 90 ft upstream.

AVERAGE D1SCHARGE. ~

8 years, 224 cfs (7.60 inches per year, 162,300 acre-ft per year).
EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet).
Annual maximum discharge (*) and peak discharges above base (4,000 cfs), water years 1966-70

Date Time Disch. G.H. Date Time Disch. G.H. Date Time Disch. G.H.
June 13, 1966 1245 *21,730 11.99 Oct. 31, 1967 1200 *3,330 13.22 Apr. 20, 1970 0015 5,100 15.86

May 14, 1970 221§ 9,570 18.32
Apr. 2, 1967 1245 *5,100 15.73 Jan. 17, 1969 0015 *5,400 16.04 Aug. 8, 1970 0645 9,600 18.95
June 13, 1967 2300 4,430 14.89 Jan. 23, 196§ 1515 5,200 15.83 Aug. 20, 1970 0730 5,000 16.50
June 17, 1967 051§ 4,290 14.72 July 7, 1969 1800 4,740 15.32 Sept.18, 1970 1315 5,600 16.57

Sept.23, 1970 0145 *12,800 19.84

Annual minimum discharge, water years 1966-70

Wtr yr Date Disch. G.H. Wtr yr Date Disch. G.H.
1966 Sept.18, 1966 0 al.so 1969 Oct. 24, 1968 .77 b1.63
1967 oct. 10, 1966 .08 1.49 1970 July 31, 1970 1.8 cl.73
1968 Sept.15, 1968 .85 1.58

a Occurred Sept. 12-14, 1966.
b Occurred Sept. 26, 1969.
¢ Occurred Cct., S5, 1969.

Period of record: Maximum discharge, 25,000 cfs June 29, 1933 (gage height, 21.53 ft, from floodmarks), no
flow at times 1n Several years.

REMARKRS. -Records good. Water-quality records for the water years 1968-70 are published in reports of the
Geological Survey.

COOPERATION. - -Twenty-three discharge measurements furnished by Corps of Englneers.
REVISIONS (WATER YEARS).--WSP 785: 1934.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1965 TD SEPTEMBER 1966

oAy ocTy NOV DEC JAN FEB MAR APR May JUN JUL AUG SEP
1 56 12 23 238 Tate 31 48 79 31 19 44 1.7
2 49 12 24 134 B.l 31 43 B3 28 15 33 o6
3 42 12 23 117 7.6 30 39 70 26 ls 24 1.2
4 37 11 19 123 7.2 40 36 61 25 14 16 1.2
5 33 11 17 79 6.7 37 34 55 25 11 12 1.0
3 30 11 17 57 6.2 46 33 50 2B 11 9.6 1.0
7 29 12 17 52 7.1 45 31 50 52 1n 7.9 + 60
8 29 12 16 51 12 34 30 55 94 9.3 6.6 60
9 27 1 14 35 28 3¢ 28 56 237 B.4 5.6 »50
10 26 11 14 27 160 40 26 53 501 Tete 9.6 «50
11 23 11 16 21 “BO 76 25 115 179 6.6 26 40
12 21 14 19 24 300 278 25 662 404 6.0 15 +30
13 18 16 21 295 190 164 27 ROY 2,230 5.4 14 +20
14 17 46 25 558 130 109 2B 352 935 4.7 9.9 60
15 17 «7 24 369 105 92 27 205 294 4.7 7.6 .20
16 16 31 22 199 %0 84 25 161 186 4.5 5.9 .20
17 16 23 19 107 72 80 26 253 146 4.9 4.6 .20
1B 15 21 17 70 62 143 28 244 97 407 401 5.0
19 20 18 15 «7 52 194 37 173 73 5.8 3.8 i2
20 20 15 14 34 “2 123 260 133 56 5.2 3.4 9.9
21 17 14 13 24 35 92 1,070 321 %6 4ok
22 18 14 14 16 30 91 3Bl 138 38 3.6
23 20 13 13 12 2B 208 899 135 33 3.0
24 19 13 127 11 27 271 778 218 28 2.6
25 18 14 1,340 9.3 27 141 17 18B 25 2.3
26 17 17 671 B.9 93 105 22 2.6
27 17 21 273 7.9 78 77 21 7.1
28 16 47 131 7.3 66 62 55 150
29 15 51 137 6.8 58 50 32 511
30 la 33 163 7.3 54 41 23 172
31 12 m———— 367 7.1 51 35 m——— 69
TOTAL 724 594 3,623 24754.6 24011.3 2¢912 49924 50169 54970 1,100.2 316.4 64,90
MEAN 2344 19.8 117 8B.9 71.8 93.9 164 166 199 35.5 10.2 2.16
MAX 56 51 11340 558 480 278 1,070 809 25230 511 44 12
MIN 12 11 13 6.8 6.2 30 25 35 21 2.3 2.0 .20
CFSM »06 .05 .29 .22 .18 .23 bl .62 +50 .09 .03 + 005
1IN, 07 «06 34 .26 .19 .27 .46 «4B .56 .10 .03 +006
AC-FT 14440 1,180 7,190 59460 3,990 5,780 9,770 10,210 11,B40 2,180 628 129
CAL YR 1965 TOTAL 93,47B.10 MEAN 256 MAX 4,7BO MIN 1.2 CFSM +64 IN 8.69 AC-FT 185,400

WTR YR 1966 TOTAL 30,143.,40 MEAN B82.6 MAX 2,230 MIN .20 CFSM .21 IN 2.BO AC-FT 59,4790



112 FOX RIVER BASIN

05495000 FOX RIVER AT WAYLAND, MO.--Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP

1 1.0 2.4 1.8 1.9 30 30 24550 233 1+190 67 102 47

2 «70 2.3 2.3 1.6 35 43 44830 147 472 67 46 446

3 «50 2.2 1.3 2.0 40 99 24600 106 224 62 34 42

4 40 2.2 2.6 2.4 50 133 560 98 145 53 26 4.5

5 .90 2.2 3,2 2.7 60 93 338 180 105 al 21 3.8

6 1.2 2.2 3.4 3.1 70 &8 268 14160 87 kL 18 3.2

7 1.1 2.5 6.5 3.8 65 53 207 1+310 466 32 16 3.2

8 +80 2.9 20 4.5 50 47 223 702 301 29 17 2.7

9 40 445 35 4l 45 51 736 403 155 29 17 246

10 .20 6.3 33 3.8 43 49 566 252 126 33 15 244

11 .20 5.4 25 3.4 41 59 280 635 115 “3 13 244

12 .80 45 19 3.0 40 85 252 523 82 29 12 1.7

13 9.9 4.0 14 2.7 39 82 14230 310 24660 22 11 1.8

14 31 3.7 11 24 92 69 3e220 185 3,120 21 11 4.5
15 56 3.4 7.2 2.3 637 59 2+180 139 1,870 21 9.9 32
16 48 3.3 6.0 2.1 753 48 588 112 1,200 19 9.0 33
17 30 3.2 6.0 2.0 294 38 316 93 3,550 19 10 28
18 17 3.1 5.0 1.6 178 32 450 83 720 18 12 20
19 20 3.0 4e3 1.4 132 30 264 73 293 18 9.4 13
20 12 2.9 46 1.6 140 464 170 69 196 18 9.7 30
21 7.8 2.8 be2 2.0 131 546 299 56 189 45 8.5 195
22 5.3 3.0 5.8 2.7 85 268 1+710 49 14530 16 8.2 45
23 4.0 3.4 6.9 3.8 70 161 768 46 2,050 32 7.1 22
24 3.5 3.7 4.3 26 56 115 370 42 708 19420 7.0 17
25 3.2 5.1 3.5 50 65 92 291 40 245 84 6.6 12

26 3.0 3.8 3.0 45 107 235 36 161 40 6.6 9.7

27 2.8 3.0 1.8 40 452 251 32 121 55 5.9 9.3

28 2.7 2.3 3.0 35 348 212 3 102 337 5.5 8.7

29 246 2.7 2.1 30 197 223 40 86 141 5.8 7.7

30 2.5 2.5 1.3 26 127 271 380 75 50 S5e4 9.6

31 2.5 ————— 2.1 25 102 =====- 988 ————— 936 55  mmem--

TOTAL 272.10 98.5 249.2 337.8 3,317 4y147 264438 84553 22+344 3,832 49145 538.3

MEAN 8.78 3.28 8.04 10.9 118 134 881 276 745 124 15.9 17.9

MAX 56 643 35 50 753 546 4,830 1,310 34550 14420 102 195

MIN »20 2.2 1.3 1.6 29 30 170 3 75 16 5.4 1.7

CFSM 02 +008 =02 .03 +30 L 2,20 .69 1.86 31 04 04

iN. 03 009 .02 +03 «31 39 2.48 -80 2.08 <36 +05 -05

AC-FT 540 195 494 670 6,580 8:230 524440 16,960 444320 7,600 975 1,070

CAL YR 1966 TOVAL 25,822.20 MEAN  70.7 MAX 24230 MIN .20 CFSM .18 IN 2.40 AC-FY 51,220
WTR YR 1967 TAVAL 70,618.40 MEAN 193 MAX 4,830 MIN .20 CFSM .48 IN 6.57 AC-FT 140,100

O1SCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 19467 TO SEPTEMBER 1968

Day act NOV OEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 13 2,030 36 29 310 29 86O 106 44 9.0 15 2.6
2 9.7 11660 37 22 463 23 448 95 43 7.3 1t 4ot
3 7.7 29250 43 20 326 31 360 83 46 6.3 9.8 3.1
o 6.5 14600 46 19 189 29 755 72 EL 5.6 1z 2.0
5 5.8 823 43 18 132 34 980 &2 21 Sal 9.5 2.0
6 22 324 43 17 107 38 295 56 22 445 6.7 1.8
7 35 203 43 17 97 41 179 52 18 9.5 6.5 1.3
e 232 147 42 15 81 47 139 54 16 5.3 5.8 1.7
9 255 123 42 14 71 60 111 57 14 4.9 4.9 1.6
10 12 109 45 15 55 L) 90 57 12 4.1 be6 3.3
11 55 102 63 17 71 68 80 51 14 3.5 4«8 3.1
12 33 92 82 17 52 &0 74 47 13 3.5 Ge 1 2.1
13 24 18 82 19 37 50 69 44 12 3.6 3.5 1.5
14 20 68 64 22 28 42 465 41 6l 3.1 3.0 1.1
15 57 62 43 22 22 37 791 39 211 2.6 2.7 85
16 299 59 32 22 22 38 323 55 26 2.3 2.6 lea
17 4la 57 36 24 35 40 338 60 16 2.3 2.2 246
18 149 55 87 26 28 4é 500 74 12 2.4 2.1 17
19 19 52 210 40 23 103 244 63 10 2.6 2.3 34
20 52 4“8 150 116 22 158 1:520 44 9.0 1.9 1.9 18
21 37 b 128 302 27 163 11660 36 8.2 2.0 1.7 12
22 28 45 105 256 21 103 625 33 Teb 1.8 1.5 16
23 22 43 62 208 19 73 346 38 6.8 1.6 1.3 14
24 22 43 79 143 16 58 482 43 645 5.1 2.4 13
25 178 42 51 109 15 52 589 45 10 11 3.5 138
26 265 40 70 101 51 267 44 63 38 2.3 86
27 272 38 55 83 50 198 53 22 393 1.6 36
28 490 32 36 97 48 185 122 20 127 1.3 20
29 496 33 26 113 43 153 107 16 37 1e2 14
30 1,010 30 22 140 40 123 75 12 19 1.3 9.7
3 24910 emmmee 26 137 180 ~—---- 54  —m---- 12 2.0  we-ee—
TOYAL 7,560.7 94934 1,929 2,200 29335 1,901 13,249 1,862 832.1 736.8 135.1 464s]5
MEAN 244 331 6242 71.0 80.5 &1.3 442 60,1 27.7 23.8 4e36 15.5
MAX 24910 24250 210 302 463 180 1,660 122 211 393 15 138
MIN 5.8 30 22 14 14 23 69 33 6.5 1.6 1.2 -85
CFSM b1 .83 .16 .18 » 20 .15 .11 »15 .07 .06 «01 04
iN. 70 »92 +18 .20 .22 .18 1.23 17 « 08 .07 «01 04
AC-FT 15,000 194700 3,830 49360 49630 3,770 26,280 3,690 1:650 14460 26R 921

CAL YR 1967 TOTAL 89,422.30 MEAN 245 MAX 4,830 MIN 1.4 CFSM .61 IN 8.32 AC~FT 177,400
WTR YR 1968 TOTAL 43,138.85 MEAN 118 MAX 24910 MIN .85 CFSM <30 IN 4.0 AC-FT 85,570



FOX RIVFR BASIN

05495000 FOX RIVFR AT WAYLAND, MO, --Continued
DISCHARGE, IN CUBIC FFET PER SECONN, WATER YEAR OCTOBER 1968 TO SEPTEMRER 1969

DAY ocTY NV DEC JAN FEB MAR APR MAY JUN Jut Aun
1 -6 3.5 70 290 00 1,000 112 108 94 510 30
2 bal 3.1 72 150 500 11500 113 R6 122 439 26
3 3.8 2.6 120 80 300 1+300 115 bR 63 234 23
“ 3.4 2.3 106 50 200 1,200 118 SR 37 168 21
5 3.1 2.0 51 45 150 1.000 171 49 29 279 20
6 3.1 2.2 33 4“0 600 falsle) 166 57 25 2+210 18
7 2.6 2.2 25 38 1500 600 133 191 22 41330 16
8 2.7 2.1 19 38 24400 400 111 1,060 20 34430 16
9 2.7 2.1 13 34 21300 350 106 1,210 17 34920 18
10 2.2 2k 1¢ 33 14500 os2 106 473 15 25160 25
1l 1.8 2.7 8.0 33 2,000 224 123 242 16 R4 2 21
12 1.8 3.5 7.5 33 1,500 171 100 159 18 363 1R
13 243 L6 7.0 35 1,000 158 T4 127 14 175 14
14 241 4.7 6.6 49 600 132 q0 171 13 102 12
15 2.2 89 6ot 132 4«00 129 210 111 le a56 10
16 3.0 249 6.2 3,540 300 133 226 A& 16 297 9.9
17 3.7 103 6.0 49660 250 262 1,000 76 la 108 14
18 3.0 72 5.9 3,830 200 341 14840 71 10 63 11
19 2.3 52 5.8 1,490 300 286 1,590 56 Re2 EXS 9.9
20 2.0 33 5.7 1,03¢ 500 249 601 51 B.6 247 9.2
21 2.0 22 5.6 1,120 400 215 3z2n o4 “.9 120 9.9
22 2.6 15 5.6 2,340 300 145 212 2217 ba3 66 10
23 3.1 17 5.6 4,790 500 129 149 18R 6.9 50 4R
24 1,9 9.8 6.0 2,970 q0C 14120 116 149 6ha0 47 31
25 2.3 8.1 8.0 1,500 7:000 lyalo 9R 104 16 59 17
26 3.5 6.9 11 975 1+500 766 84 73 50 50 11
27 2.1 6.5 118 895 1+000 538 163 57 233 59 R.S
28 2.4 24 1,090 970 800 343 377 45 666 52 7.8
29 2.4 116 460 14210 260 282 36 2,060 48 7.2
30 2.1 91 2642 14540 159 148 12 1,630 42 6.3
31 3.0 ~--ee- 378 1,200 126 —mm-e- 29 —mmmes 36 5.6

TNTAL R6.5 949.1 2,913.9 35,137 244800 15,666 9,033 59514 5,052.8 214169 504.3

MEAN 2.79 31.6 94.0 1,133 886 505 301 178 168 6R3 16,3

MAX LR 249 1,090 4,790 24400 1,500 14840 1,210 2,060 49330 8

MIN 1.8 2.0 5.6 a3 150 124 74 29 4.9 34 5.6

CFSM .007 +08 .24 2.R3 2.22 1.26 75 a5 42 1.71 <04

IN. <008 .09 .27 3.27 2,31 1e46 .84 .51 W67 1.97 05

AC~FT 172 1,880 5,780 69,620 494190 31,070 17.920 10,940 10,020 414990 1,000

CAL YR 1968 TOTAL 27,664.65 MEAN 75,6  MAX 1,660 MIN .85 CFSM .19 IN 2,57  AC~FT 54,870

WTR YR 1969 TOTAL 121,320.30 MEAN 332 MAX 4, 790 MIN 1.8 CFSM .83 IN 11.28 AC-FT 740,600

OISCHARGEs IN CUBIC FEET PER SECOND, WATER YEAR DCTNBFR 1969 TO SEPTEMARFR 1970

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 18 1le 15 11 715 36 9R 658 RS R.6 136
2 1 122 16 1 541 55 259 256 92 7.9 14
3 7.2 77 15 12 367 422 517 163 26R 7.8 77
4 5.4 50 14 12 378 852 1,060 123 217 R.3 “98
5 23 38 11 13 344 375 1+390 99 130 7.3 1,910
& 22 32 12 16 292 203 923 R3 RS 6.3 44190
7 13 28 13 le 2641 138 S464 72 68 5.2 Ar100
8 9.1 24 13 13 194 110 306 b4 5R 6.7 8,050
9 6.0 23 16 11 177 94 201 64 4«9 6.6 3,020
10 1517 21 15 10 165 85 144 163 «0 6.6 15680
11 878 20 16 9.6 153 78 112 186 2R 5.6 915
12 930 19 23 9.2 112 78 124 125 27 5.2 «50
13 2,130 19 21 8.6 95 79 1,160 118 58 4.9 291
14 538 18 14 8.2 65 73 617 6,120 122 3.9 151
15 222 17 16 7.8 &7 60 274 6,950 115 8.5 130
16 129 16 33 7.2 55 51 198 5,070 106 11 1,040
17 B9 16 20 6.8 50 48 289 921 95 7.6 1,750
18 67 17 19 6.4 45 49 611 416 91 7.0 1,320
19 54 17 17 642 38 54 4,300 290 R2 7.7 44280
20 45 17 16 5.9 37 85 34890 198 63 Tet 2,610
21 44 16 15 5.9 33 116 1,510 164 188 6.9 630
22 40 14 14 6.0 31 108 588 111 264 6.2 2,100
23 30 15 13 6.2 29 112 341 89 L1 6.2 24170
24 24 15 12 6.6 27 101 246 121 38 5.2 1,560
25 21 15 1 7.8 26 101 190 108 14 bab 690
26 la 16 11 11 178 157 136 13 4.2 372

27 17 16 1 b4 184 140 107 12 4.0 205
28 14 16 1 312 137 124 T6 11 4.0 149
29 12 Lo 1L 2,010 110 113 62 10 3.7 111
30 12 14 11 1,550 93 366 47 9.8 3.2 a9
i 26 ————— 1 1,010 R 84  mmmmmm 67 mmmmem 4ok A4

TOTAL  5,611.7 ARS8 466 5,168.0 491353 49369 20,858 234265 24536.8 192.5 46,782

MFAN 181 28.6 15.0 167 155 140 695 750 B&, 6 6.21 14509

MA X 2,130 122 33 2,010 ns a52 44300 64950 268 11 8,050

MIN S5e6 14 11 5.9 25 ELY 98 «7 9.8 3.2 14

CFSM «45 .07 06 .42 -39 »35 174 1.88 21 .02 3.77

iN. 52 .08 .04 48 .40 40 1.9¢4 2.16 24 .02 4435

AC-FY 11,130 1,700 924 104250 By630 B,630 41,370 464150 5,030 342 92,790

CAL YR 1969 TOTAL 124,306.5 MEAN 361 MAX 4,790 MIN 3.2 CFSM .85 IN 11.56 AC-FT 246,600

WTR YR 1970 TOTVAL 174,417.0 MEAN 478 MAX 12,200 MIN 3,2 CFSM 1.20 IN 16.22 AC~FT 346,000

113

981

109

T4
124
103

171

119,000



114 BEAR CREEK BASIN

05495500 BEAR CREEK NEAR MARCELLINE, ILL.

LOCATION,--Lat 40°08'34", long 91°20'14", between secs.20 and 21, T.2 N., R.8 W., Adams County, on tight bank
at downstream side of highway bridge, 0.9 mile downstream from Grindstone Creek, 2.2 miles northeast of
Marcelline, and 12 miles upstream from mouth.

DRAINAGE AREA.--348 sq mi.

PERIOD OF RECORD.--March 1944 to Septembher 1970,

GAGE.--Water-stage recorder. Datum of gage is 504,52 ft above mean sea level. Prior to June 24, 1949, non-
recording gage at same site and datum.

AVERAGE DISCHARGE.--26 years, 191 cfs (7.45 inches per year).
EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet).

Annual maximum discharge (*) and peak discharqges above base (4,000 cfs), water years 1966-70

Date Time  Disch. G.H. Date Time  Disch, G.H. Date Time Disch.
Mar. 12, 1966 1530 *5,640 14.18 Jan. 16, 1969 1300 5,090 13.36 Oct, 13, 1963 1630 15,800 2
Jan. 23, 1969 1900 5,080 13.35 Apr. 19, 1970 - 15,400 2

May 7, 1967 0615 4,350 12,59 Feb. B8, 1969 1800 5,090 13.36 May 14, 1970 1030 *20,500 2
July 29, 1967 0100 5,540 14.07 Apr. 5, 1969 0945 4,180 12,22 Aug. 18, 1970 1600 4,080 1
Aug. 1, 1967 0115 *10,500 18.76 Apr. 19, 1969 0600 6,280 14,75 Sept.15, 1970 0045 5,140 1

G.H,
2.61
2.0

5.14
2.37
3.45

June 30, 1969 2130 4,060 12,07 Sept.24, 1970 1630 19,000 24,29

Feb. 1, 1968 1700 #3,980 12,13  July B, 1960 0745 *15,000 22.06

Annual minjmum daily discharge, water years 1966-70

Wtr yr Date Discharge Wtr yr Date Discharge
1966 Several days in September .10 1969 Nov., 1, 1968 .50
1967 Many days October to December 1966 .20 1970 Oct. 9, 1969 .BO
1968 Sept. 3, 4, 1968 1.5

Period of record: Maximum discharge, 21,200 cfs July 22, 1951 (gage height, 26.07 ft); no flow for many

days in 1953-56, 1962-64.
REMARKS, - ~Records good except those for winter periods, which are poor.
COOPERATION. --Thirty-one discharge measurements furnished by Corps of Engineers.

REVISIONS (WATER YEARS).--WSP 1308: 1944-45(M), 1948(M).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER [965 TO SEPTEMBFR 1966

DAY oY Nov DEC JAN FEB MAR APR MAY JUN JUuL AUG SEP
1 31 6.7 9.1 82 4.0 34 33 171 23 13 3.0 <60
2 28 6.1 9.2 60 4.0 46 29 124 21 11 2.1 - 60
3 24 5.8 10 50 4.0 97 26 97 21 11 1.5 2.7
4 21 5.5 9.6 44 4.0 440 25 79 25 11 1.0 250
5 19 545 9.0 36 4.0 202 23 68 22 11 «60 .20
3 18 6.1 8.3 33 6.0 63 23 57 26 9.2 «20 .10
7 18 7.9 749 28 13 43 22 53 26 11 .20 .10
8 16 6.4 7.5 24 44 37 20 52 391 9.3 .10 .10
9 14 5.8 7.6 22 807 a8 19 44 24470 8.0 +10 +10
1o 13 6.1 7.3 22 1,960 41 18 38 756 6.7 5.5 « 20
11 13 6ot 8,5 21 903 1,510 264 172 162 6.1 6.7 20
12 12 8.5 1 a7 208 4,350 46 77 153 “o9 1.9 + 60
13 11 10 11 435 107 1,720 38 313 2,070 5.3 1.7 «30
14 11 8.5 11 307 66 391 38 153 535 3.8 1.5 +20
15 11 8.9 11 144 “7 241 34 123 183 4.0 1.5 2.1
16 23 11 8.5 Té “3 185 33 163 112 3.0 1.5 1.9
17 20 9.7 7.9 52 38 152 30 19450 83 3.8 1.0 2.1
18 18 7.9 7.2 3z 36 135 3z 914 59 3.8 1.0 2.1
19 12 T.0 6.2 22 29 118 41 339 47 3.8 1.0 Set
20 1o 7.9 6.0 18 28 90 1,050 134 38 3.5 1.5 4ot
23 8.5 T.0 6.1 15 22 3 1,860 739 32 4.1 1.5 1.1
22 8.2 T.6 5.7 12 18 71 565 431 27 4ol 2.2 .70
23 8.2 7.3 5.9 10 18 158 11660 171 23 2.5 1.9 70
24 79 7.9 337 8.0 17 118 1,150 237 20 1.9 1.7 «40
25 7.3 7.2 1,080 7.0 19 68 361 132 17 1.5 -80 «40
26 6.7 483 6.0 55 202 77 1.3 +50 <80
27 6.7 152 5.0 48 184 59 5.5 60 +B0
28 bols 72 4.5 43 2,050 “8 4.9 =40 1.0
29 8.9 73 4e0 40 178 39 4.7 240 1.0
30 7.3 66 4.0 39 260 32 3.8 +50
31 6o 101 4.0 37 —mmm— 27 3.7 « 60
TOTAL 425.5 233.0 2,556.5 1,622.5 10,683 10,674 70313 181.2 44,70 32,50
MEAN 13.7 T.77 B82.5 52.3 345 356 236 5.85 1.44 1.08
MAX 31 11 1,080 «35 4»350 2,050 15450 13 6.7 Se4
MIN 6+ 5.5 5.7 4.0 34 18 27 1.3 .10 -10
CFSM 04 «02 24 .15 .99 1.02 «68 .02 +004 . 003
INe «05 .02 .27 #17 4B l.la l.14 «78 «02 + 004 .003

CAL YR 19565 TOTAL 97,854.00 MEAN 268 MAX 8,710 MIN 2.3 CFSM .77 IN 10.46
WTR YR 1966 TOTAL 45,727.90 MEAN 125 MAX 4,350 MIN .10 CFESM .36 IN 4.89



DAY ocy
1 1.1
2 60
3 50
“ <70
5 «80
& «80
7 «70
8 «60
9 <60
10 1.3
11 «60
12 60
13 2.5
14 4.1
15 4.7
16 2.5
17 i.0
18 .70
19 70
20 1.0
21 1.0
22 1.1
23 70
24 50
25 240
26 .20
27 »30
28 .20
29 «40
30 40
31 40
TOTAL 31.70
MEAN 1.02
MAaX 47
MIN +20
CFSH +003
IN. #003

CAL YR 1966 TOTAL
WTR YR 1967 TOTAL

DAY ocT

1 6.1

2 4.7

3 3.8

4 4.4

H 5.2

6 5.8
7 11
8 316
9 114
10 “
11 23
12 15
13 10

14 9.1
15 127
16 708
17 284
18 94
19 48
20 32
21 25
22 20
23 16
24 86
25 324
26 157
27 158
28 287
29 175
30 481
31 2,420

TOTAL  6,014.1

MEAN 196

nAX 2,420

nIN 3.8

CFsSH .56

N, 64

CAL YR 1967 TOTAL B1,312.80
KTR YR 1968 TDTAL 4B,659.00

S

BEAR CREEK BASIN

05495500 BEAR CREEK NEAR MARCELLINE, ILL.--Continued

FEET PER SECOND,

DISCHARGEy IN CUBIC
NOV DEC JAN
»20 40 60
20 »40 »60
20 «40 60
20 60 60
«20 1.0 60
+20 60 3.2
»20 7.0 30
.20 202 27
-20 118 18
«50 “4 11
-50 20 7.3
<40 10 6.7
»30 5.8 6.4
+30 3.8 6.1
50 3.5 5.5
60 4a1 5.0
«60 4.1 45
«40 2.7 40
40 2.3 4.0
40 1.9 4.0
40 1.1 4.0
40 +60 4.0
+50 40 40
«60 «20 5.0
2.3 «20 18
.20
.20
»20
.20
2.0
+80
17.60 438.70 227.60
59 14.2 T34
243 202 30
20 *20 60
-002 « 04 «02
-001 05 .02
434000.90  MEAN 118
644326.70  MEAN 176
DISCHARGE,
NOV DEC JAN
1,060 30 25
641 33 23
1,560 51 21
896 68 20
293 54 20
163 45 18
120 “6 18
96 55 18
83 56 18
78 298 18
276 311 17
332 228 17
165 148 17
104 99 17
81 69 17
67 43 17
64 72 22
58 362 30
53 674 50
48 392 150
45 251 600
43 720 450
42 311 350
40 116 250
40 90 150
36 60 109
32 45 86
28 40 249
28 35 389
29 30 541
------ 27 268
6,601 45859 3,995
220 157 129
1,560 720 600
28 27 17
«63 o5 «37
71 <52 .43
MEAN 223

MEAN 133

11428.5
51.0
461
2.0

.15

.15

MAX 44350

MAX T+630

IN CUBIC FEEY PER SECOND,

FEB

2,710
3,160

Bs179
2R2

MAX 7,630
MAX 3,160

1,313.5
2.4
459

3.0

.12

.14

MIN .10
MIN .20

vl2

NIN .60
WIN 1.5

APR

14940 1
1,700

T48

192

121

96 1
67 3
58 2

51 1

10,175 13
339

1,940 3
&

.97
1.09

CFSM .34
CFSH .51

19256 1,0
41.8

118

20

12

«13

CFSM .64
CFSM .38

MAY JUN
070 484
319 186
121 99
B1 60
239 “2
*990 38
»250 34
1060 30
457 256
208 610
1040 756
521 567
209 319
148 446
115 255
88 365
T2 14170
61 194
50 80
40 53
34 44
31 768
28 267
27 64
25 56
22 36
19 30
20 60
23 37
360 24
534  —---me
0262 T.430
428 248
250 1,170
19 24
1.23 71
1.42 79
IN 4,60
IN 6.88

MAY JUN
18 22
16 18
14 13
12 10
11 8.9
9e6 Tel
Geb 6.t
11 .4
12 6.4
12 67
11 7.0
11 7.0
10 Te3
99 13
45 91
“7 46
30 32
18 17
14 12
11 8.9

9.8 T.6
9.2 T.3
39 T.0
03 T.6
94 1,940
77 1,320
50 1,680
37 452
35 88
39 55
31 mmeee-
56.1 5,910.6
34.1 197

147 1,940

9.2 6.4

«10 5T

.11 .63

IN 8.69
IN 5.20

WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

45
253
3,290
44580
3,170
7,630

20,080.7
64B
T.630
3.0

1.86
2.15

WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

3,003.6
96.9
1,560
3.3

.28

32

2.3

2,293.6
74.0
1,530
2.3

21

25

115

6.6
6.4
be4
5.8
5.2

4.9

4.7

1,264.7
4202
516
3.3
.12
o4

4s3R3.0
146
1,910
1.5

42

.47
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05495500
DISCHARGE,
DAY ocvy NOV OEC JAN
1 12 50 196 60
2 11 <60 250 “«0
3 Beb 1.3 212 30
4 Tet 2.5 125 30
5 6.8 3.3 79 25
13 7.0 3.5 53 25
7 6.7 bod 39 20
8 6e2 bob 30 20
9 5.4 3.3 27 20
10 5.2 3.8 24 15
11 5.2 4.7 24 15
12 5.2 4.7 19 15
13 6.1 4.9 17 15
14 70 4.9 16 15
15 37 7.3 16 549
16 12 12 16 4,000
17 9.3 24 15 2,980
18 7.0 28 15 1,730
19 5.2 27 46 660
z0 “.7 21 37 220
21 3.5 15 34 230
22 2.3 10 32 %01
23 1.1 8.5 4Q 3s110
24 1.3 T3 32 29460
25 2.1 5.8 15 1,280
26 3.0 5.5 14 762
27 3.0 4.9 14150 230
28 2.5 14300 1,780 174
29 2.3 1,930 861 801
30 2.1 653 308 2,020
31 1.5 -m————— 200 85
TOTAL 26247 44105.80 5,722 22,737
MEAN 8e47 137 185 733
MAX 70 14930 1,780 4,000
MIN 1.1 .50 14 15
CFSM .02 +39 +53 2.11
IN. .03 ot «61 2.43
CAL YR 1968 TOTAL 414275.40 MEAN 113
WTR YR 1969 TOTAL 147,595,90 MEAN 404
DISCHARGE,
DAy oct NOV DEC JAN
1 9.7 b4 14 12
2 6a4 68 14 11
3 ok “8 14 11
“ 3.5 37 13 10
5 2.7 31 12 10
& 2.3 30 12 G.0
7 1.9 28 16 8.0
8 1.3 26 17 6.0
9 .8 24 18 5.0
10 575 24 19 4.5
11 3,380 23 22 4.5
12 49660 21 21 5.0
13 13,600 21 20 5.5
14 5,020 20 21 5.5
15 997 19 21 5.0
16 263 18 19 4.5
17 170 22 19 4e3
18 127 27 17 4.2
19 104 25 15 @l
20 86 25 13 4.0
21 73 22 12 4.0
22 61 20 12 4.0
23 51 19 11 4.5
26 °3 18 11 10
25 39 17 11 50
26 36 16 10 200
27 33 16 10 769
28 29 15 10 913
29 27 15 10 1,130
30 28 14 11 688
EDS 45 —————— 12 216
TOTAL 29,4480.0 713 457 4,121.6
MEAN 951 25.8 16.7 133
MAX 13,600 68 22 1,130
MIN -80 14 10 4.0
CFSM 2.73 .07 - 04 .38
INe 3.15 .08 +05 he
CAL YR 1969 TOTAL 1684215.4 MEAN 461
WTR YR 1970 TOTAL 175,810.5 MEAN 482

BEAR CREEK BASIN

IN CUBIC FEET PER SECOND,

FE8

164882
603

MAX

IN cUBIC FEET PER SECOND,

FEB

S46
33.8
150
19
.10
.10

MAX 13,600
MAX 164900

3,160
MAX 13,400

BEAR CREEK NEAR MARCELLINE,

MIN
MIN

.30

MIN
MIN

ILL.--Continued

APR MaY JUN
104 69 1,840
121 60 925
112 52 270
160 46 96
3,040 41 58
685 ba 36
367 78 29
225 939 25
204 449 20
202 162 12
142 100 8.5
109 T4 Bs5
89 230 7.9
83 454 9.3
131 192 19
156 88 18
190 52 15
1+780 41 16
5,060 36 16
14660 32 14
380 46 12
245 180 22
162 T4 47
122 58 68
101 43 44
86 32 122
182 26 283
176 21 398
11e 19 1,810
80 19 2,630
—— 69 mmmmem
164244 3,826 B,B79.2
541 123 296
5+060 939 2,630
80 19 7.9
1.55 +35 «85
1.74 o4l +95
50 CFSM .32 IN 4,641
+50 CFSM 1.16 IN 15.78

APR may JUN
1,390 1,090 88
2,930 532 352
1,000 211 228

500 142 113

300 105 219

200 83 95

150 710 49

131 61 34

97 61 25
76 548 22
67 417 19
60 142 37
68 293 T
BO 15,900 107
62 9,710 76
64 3,830 121
68 1+250 60

642 417 255
94590 264 189
49300 186 31
1e160 140 101

3715 107 28

241 87 20

172 69 18

137 78 16

113 61 15

110 44 13

98 35 11
78 32 9.8
264 37 9.4
——— P —
244523 36,048 3,070.2

817 1,163 102

91590 15+900 711

60 32 9.4

2.35 3434 .29
2462 3.85 .33

«80 CFSM 1.32 IN 17.98
+B0O CFSM 1.39 IN 18.79

WATER YEAR OCTOBER 1968 TD SEPTEMBER 1960

JuL

14970
1,230
356
608
1,100

1,790
74670
13,400
10,900
9,720

1,930

174

WATER YEAR DCYOBER 1969 TD SEPTEMBER 1970

144509, 4
468
2,650
6.0
1.34
1.55

[EENEEN

w

[NERE S-S
@ ® P

NN
WO~ 00

1,860
746
365
197
111

78
4y 660
11,100
16,900
7,880

34350
1,490
555
259
187

584627.3
1,954
164900
T2
5e61
6427



05496000

WYACONDA RIVLR BASIN

WYACONDA RIVER ABOVE CANTON, MO.

LOCATION.--Lat 40°08'28", long 91°33'53", in SE4 sec.28, T.62 N., R.6 W,, Lewis County, on left bank on down-

stream side of bridge on State Highway 16, 1 mle upstream from Sugar Creek and 2 miles west

DRAINAGE AREA.--393 sq m1.

PERIGD OF RLCORD.--October 1932 to September 1970,

GAGE, --Water-stage recorder. Datum of gage
1ng gage at present site and datum.

AVERAGE DISCHARGE.--38 vears, 220 cfs (7.60 inches per year, 159,400 acre-ft per year).

EXTREMLS, - -Maximums and minimums (discharge

Annual maximum discharge (*) and

Date Time Nisch. G.H., Date
June 14, 1966 0030 *2,310 13,73 Jan.

Apr.
Apr. 3, 1967 0800  *1,760 19.63 July

June 15, 1967 1400 4,200 18.05
Oct,
Oct. 31, 1967 19200 *2,400 14.00 Apr.

1s 515.41 ft above mean sea level.

Prior to May 1,

in cubic feet per second, gage height in feet).

of Canton.

peak discharges above base (3,000 cfs), water years 1966-70

18,
19,
q

21,

1969
1969
1969

1969
1870

Time Disch. Gl
0800 3,260 16.37
0030 3,020 15.80

1800 *6,

0930 5

880 22,62

,2100 20,2

0130 4,820 19.47

Date

Mav 16,
Aug. &,
Aug. 16,
Aug. 20,
Sept.l4,
Sept.2d,

Annual mimimum discharge, water years 1966-70

Wtr vr Date Disch,
1966 Sept.12, 1966 1.2
1867 oct. 7, 1466 80
1968 Aug. 28, 29, 1368 09
a Occurred Sept. 12-13, 1967,
b Occurred Sept. 22, 1969.

¢ Occurred Oct. 9, 1969.

G.H.
2.37
a2, 34

.20

Wer

yr Date

1969 Oct, 11-12, 1968
1970 jan. 23, 0

197

Time Disch.

1970 1030 9,820
1970 1500 9,300
1270 0700 3,660
1970 1700 6,150
1970 2230 3,060
1970 1800 *12,100
Disch.

2.8

2.4

1939, nonrecord-

G.H.
25.27
24,88
17.44
21.67
15.94
27.80

G.H.
bh2.28
c2.30

Period of record: Maximum discharge, 17,700 cfs Julv 30, 193% (gage height, 30,00 ftr, from floodmarks);

no flow at times in several vears.

REMARKS.--Records good,

COOPERATION.--Twenty-two discharge measurements furnished by Corps of Engineers.

DISCHARGE, IN CUBIC FEET PER SECOND,

DAY ocT NOV DEC JAN

1 a1 7.6 19 205

2 34 7.6 15 122

3 32 7.6 16 87

4 27 7.6 13 100

5 25 7.6 13 70

6 2z 8.3 10 48

7 20 7.6 8.7 53

8 19 7.9 7.9 29

S 17 7.6 7.9 37

10 15 7.2 7.9 33

11 1o 7.2 B.7 25

12 13 9.9 10 26

13 12 11 11 30

14 11 9.9 1 304

15 11 21 10 280

16 12 27 9.9 18¢

17 12 19 9.5 129

18 11 13 8.3 80O

19 9.9 1L 7.6 45

20 9.9 10 7.6 30

21 11 9.9 7.9 LS

22 11 9.5 8.3 10
23 11 G.1 8.3 7.5
24 11 8.7 32 6.0
25 9.9 8.3 162 5.0
26 Sel 9.5 632 4.5
27 8.7 13 212 4.5
28 8.7 13 191 4.5
29 8.7 21 105 4.0
20 8.3 1R S8 4.0
31 B.3 L 219 4.0
TOTAL 473,5 335.6 2,487.5 1,986.0
MEAN 15.3 11.2 80.2 b4u1
MAX 4l 27 762 30¢
MIN 8.3 7.2 7.6 4.0
CFSM™ <04 .03 - 20 .16
IN. <04 .03 .24 .16
AC-FT 939 b66 44930 3,540

CAL YR 1965 TOTAL 105,211.5 MEAN 288
WTR YR 1966 TOTAL 35,769.5 MEAN 58,0

Se

MaXx
MAX

FEB

400

100

5+310
1+870

WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

MAR APR MAY
22 44 90
25 38 78
32 34 62
45 3 57
30 29 56
23 27 4R
19 26 53
24 25 47
22 23 41
24 22 36

704 24 70

920 26 339

296 27 605

145 27 262

102 25 150
85 26 120
75 24 636
89 26 R95

155 49 321

118 324 149
B1 %5 597
81 455 525

256 722 191

256 1,100 416

146 339 280

103 191 124
78 134 85
67 234 b4
56 133 53
49 103 44
a7 ————— 36

44173 59231 6,508

135 176 210

920 1,100 ags
19 22 36

.34 ohb «53

40 +50 62

Ry 28D 10,380 12,910

MIN 2.6 CFSM .73

MIN 1.4 CFSM ,25

234

1yR40
1,R70
505

212

74438
248
1,870
19

.63
.70
14,750

IN 9,96
IN 3,39

JuL

47

4.7
4a7
543
543
4

3.1
3.1
2.9
2.9
2.9

6.3
775
14200
1,170
475
154

“,006,8 4
12

14200
2.9
.33
«38

7,950

AC~FT 208,700
AC~FT 70,950

Q25



118 WYACONDA RIVER BASIN

05496000 WYACONDA RIVER ABOVE CANTON, MO, --Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1967

DAY oY NDV DEC JAN FEB MAR APR MAY JUN Jub AUG SEP

1 1.7 3.4 3.1 2.1 36 4“0 24190 144 761 61 129 6.9

2 1.4 3.1 3.1 2.4 43 50 34620 110 339 94 51 546

3 1.5 2.9 2.9 2.9 54 70 449300 79 184 102 30 407

b 1.7 2.9 2.6 3.1 64 110 1,070 69 nv 61 21 bete

5 1.4 2.9 4.1 2.9 81 150 475 150 84 £ 16 hot

L] 1.0 2.9 6.3 5.0 108 90 300 1,300 72 37 14 Lol

7 .92 3.1 15 18 104 50 200 24310 517 34 12 4l

8 1.2 3ete 177 22 69 41 250 1,640 234 32 16 4ol

9 1.0 447 66 13 47 27 400 661 166 30 17 4.1

10 l.4 7.2 27 8.7 46 47 545 296 159 22 12 3.9

11 1.2 4ol 14 7.9 78 63 249 14620 162 30 9.9 3.9

12 1.7 3.6 7.2 6.6 7 75 171 1,200 123 22 8.3 3.9

13 20 3.6 8.3 5.6 52 80 1,120 357 11640 16 7.6 3.9

14 25 3.4 7.2 6.9 288 73 24580 219 2,940 14 7.6 R.2
15 168 3.1 6.3 646 1,100 &4 2+520 167 3,900 12 7.2 37
16 54 3.1 6.0 4.7 700 53 814 130 1,85C 11 6.9 20
17 25 3,4 646 5.0 450 43 304 105 2,220 11 6.6 17
18 16 3.4 643 4o h 300 35 234 92 2,340 11 56 17
19 13 3.4 5.3 3.6 200 33 173 82 666 10 93 16
20 9.1 3.1 5.3 3.9 150 791 140 65 256 9.9 2% 11
21 7.2 2.9 4.7 3.9 140 1,120 305 54 390 9.5 13 99
22 6.0 3.4 441 5.3 100 4le 14670 [3:] 14340 9.9 9.9 66
23 5.0 3.9 3.6 7.6 80 219 T16 43 1,250 8.7 8.3 28
24 bats 4.1 2.4 10 60 164 264 41 330 636 7.2 20
25 3.9 5.3 1.9 19 50 151 234 37 177 235 6.6 13

26 3.6 5.6 2.1 121 150 234 32 128 S4 6.0 9,9

27 3.4 6.6 2.6 62 645 219 27 109 59 5.6 9.9
28 3.6 4.7 2.4 41 322 191 29 101 479 543 10

29 3.6 3.4 2.4 35 177 191 32 84 540 5.3 9.5
30 3.4 3.4 3.1 27 132 153 145 73 112 5.3 13

31 3.4 ———— 2.1 28 108 —————— 605 ceemea 692 &40 —————

TOTAL 393.52 114.3 411.0 496,1 41624 5,587 25,632 11,689 22,712 34499.0 62246 46248

MEAN 12.7 3.81 13.3 16.0 1865 180 854 377 757 113 20.1 15.4

MAX 168 7.2 177 121 1+100 1,120 44300 24310 3,900 692 129 99

MIN .92 2.9 1.9 2.1 31 27 140 2 72 8.7 5.3 3.9

CFS™ #03 +010 .03 06 02 °h6 2.17 <96 1.93 .29 »05 + 04

IN. 04 «01 <06 .05 hh 53 2.43 1.11 2,15 33 .06 04

AC-FT 781 227 815 984 9+170 11,080 50,840 23,190 45,050 69940 1,230 918

CAL YR 1966 TOTAL 33,391.72 MEAN 91,5 MAX 1,870 MIN .92 CFSM 23 IN 3.16 AC~FT 664230
WTR YR 1967 TOTAL 76,243.32 MEAN 2D9 MAX 44300 MIN .92 CFSM .53 IN 7.22 AC-FT 151,200

OUSCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTDBER 1967 TO SEPTEMBER 1968

DAY oct NOv DEC JAN FEB MAR APR MAY JUN Julb AUG SEP
1 12 24040 31 25 1,300 15 1,050 81 29 11 12 7.9
2 8.7 1,320 32 22 945 17 405 68 25 9.1 8.3 7.6
3 B3 2,070 39 19 396 20 288 59 26 6e 11 4.7
4 6.3 1,570 47 19 198 22 995 49 24 6.0 339 3.9
5 6.3 585 42 16 136 25 645 41 23 5.0 a7 3.1
6 6.9 272 48 15 103 28 280 36 17 47 75 1.5
7 115 184 45 14 85 32 174 33 11 4.7 EL3 1.2
8 162 141 42 13 66 37 130 35 9.5 5.3 18 3.6
9 313 119 46 12 64 45 99 41 B.3 5.6 14 R.T
10 162 106 56 12 56 54 79 39 T.6 53 17 6.3
11 90 103 65 12 41 60 65 34 7.9 7.6 19 betr
12 69 100 |7 12 41 45 57 31 10 4.7 14 2.6
13 a7 8s 90 14 34 37 51 29 6.9 3.6 9.5 1.7
14 36 73 64 14 24 28 95 26 10 2.9 Te6 1.2
15 85 67 44 14 23 29 14100 27 223 2.6 6.9 .90
16 495 60 29 13 23 30 296 27 122 2.4 6.6 1es
17 416 57 69 14 22 33 266 26 39 2.1 6.0 7.9
18 184 56 165 19 21 37 685 21 23 2.6 4.7 3}
19 113 50 264 27 25 76 256 19 15 2.9 Got 65
20 66 46 198 71 22 158 1+300 18 12 3.1 4e) 29
21 “2 “5 191 234 18 154 14800 16 9.9 2.1 3.6 23
22 29 43 129 234 17 93 585 15 9.1 17 2.9 87?2
23 22 41 85 184 15 67 313 21 T.9 40 2eb 389
24 23 40 70 151 14 51 272 “8 6.9 25 1.9 108
25 87 39 78 80 13 45 264 51 98 14 1.4 67
26 205 38 51 75 12 43 174 37 50 10 .90
27 132 34 42 77 12 41 137 34 3z 136 R0
28 330 25 34 114 13 36 127 RO 22 280 .70
29 425 27 29 140 14 32 10R 66 20 117 <70
30 742 31 26 158 —————— 29 94 69 15 42 .1
31 2,280 m—— 24 138 m————— 37 m————— 43 m————— 20 2.1
TDTAL  6,718.5 9r667 2,272 14962 3,753 1,656 124190 14220 920.0 800.7 726.30 1,4837.60
MEAN 217 316 73.3 63.3 129 4T.0 406 39.4 30.7 25.8 23.4 61.3
MAX 24280 2,070 264 234 1,300 158 1,800 81 223 2R0 339 R72
MIN 643 25 24 12 12 15 51 15 6.9 2.1 .70 +90
CFSM .55 +80 +19 .16 .33 $12 1.03 «10 +0f8 .07 + 06 .16
IN. +b4 +90 22 +19 .36 14 1.15 12 «09 .08 .07 .17
AC-FY 13,330 18,780 44510 3,890 Ty440 2,890 24,180 24420 1,820 14590 1, 440 3+640
CAL YR 1967 TOTAL 93,782.00 MEAN 257 MAX 4,300 MIN 2.1 CFSM .65 IN 8.88 AC-FT 186,000

WTR YR 1968 TDTAL 43,323.10 MEAN 118 MAX 2,280 MIN .70 CFSM .30 IN 4.10 AC-FT BR5,930



[73% ocr
1 7.6

2 6.3

3 5.3

3 4.1

5 3.6

6 3.4

7 34

8 3.6

9 3.1
10 3.4
11 3.1
12 3.4
13 3.t
14 3.6
15 4.1
16 6.0
17 beb
18 3.4
19 ES
20 3.9
21 3.6
22 3.9
23 5.3
24 6.6
25 7.6
26 7.9
27 5.3
28 5.0
29 444
30 4.1
31 3.9
TOTAL 140.1
MEAN 4.52
MAX 7.9
MIN 3.1
CFSM .01
N, .01
AC-FT 278

CAL YR 1968 TOTAL

WYACONDA RIVER BASIN

05496000 WYACONDA RIVER ABOVE CANTON, MO, --Continued

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 196B TO SEPTEMBER 1969

2.9

8.3
192
845
339

2+374.9
845

3.9

«20

.22
44710

DEC JAN FEB MAR APR MAY JUN Jut
177 90 4D0 585 156 155 398 1,470
219 70 300 565 158 165 415 920
249 50 200 685 160 138 184 625
172 4«0 150 565 230 132 100 313

92 35 100 505 605 120 RO 173
“9 30 260 415 313 113 60 124D
«0 27 900 350 191 184 50 3,300
30 25 1,800 250 162 A1l 45 44760
25 23 2,000 200 184 1,170 «0 64330
20 22 1,000 150 177 385 35 69400
17 21 14400 130 171 212 30 54490
15 20 1:300 120 169 151 25 1:700
13 20 600 108 158 138 20 425
11 25 %50 103 156 100 18 234
10 100 300 94 198 116 16 981

9.2 1,820 250 102 249 119 16 425

8.6 2,700 200 159 670 114 18 234

8ete 2+940 150 264 24280 111 23 219

8.2 1,120 200 256 2,670 103 27 127

8.0 348 350 226 1,200 97 28 155

7.8 264 300 205 435 89 29 101

7.8 559 280 150 249 128 32 386

7.8 2,170 304 128 171 191 41 301

8.0 1+500 712 1,570 158 144 4«9 105

8.0 1,000 1,220 2,000 164 132 51 70

10 500 870 870 163 119 238 51
198 250 645 505 177 108 698 49
1,700 400 685 339 445 98 820 57
705 700 234 249 97 754 47
280 1,000 164 153 109 1,520 35
150 600 ————— 162 m————— 68 —————— 30
4426448 18,469 174326 12,159 12,619 5,897 5,860 364753

138 596 619 392 421 190 195 1,186
1,700 24940 2,000 2,000 24670 1,170 1,520 64400

7.8 20 100 94 153 68 16 30

+35 1,52 1.58 1.00 1.07 .48 -50 3,02

»40 1.75 1. 64 1.15 1.19 +56 +55 3.48

84460 364630 34,370 24¢120 25,030 11,700 11,620 72,900

31,645.40 MEAN 86.5 MAX 1,800 MIN .70 CFSM ,22 IN 3,00 AC-FT

WTR YR 1969 TYOTAL 116,567.60 MEAN 319 MAX 64400 MIN 3.1 CFSv .81 IN 11.03 AC-FT

DAY ocY

1 T.2

2 6.3

3 5.0

“ 5.3

5 5.3

L] 7.6

T 6.6

8 6.0

9 5.3
10 B3
11 895
12 1¢270
13 44820
14 1¢990
15 395
16 169
17 99
18 17
19 68
20 53
21 43
22 40
23 32
24 26
25 24
26 26
27 23
28 21
29 20
30 20
31 30

TOTAL 10,276.6

MEAN 332

MAX 4,820

MIN 5.0

CFSM «B4

IN, .97
AC-FT 20,380

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTDBER 1969 TO SEPTEMBER 1970

DEC JAN FEB MAR APR May JUN Jut
12 6.0 495 34 335 1.370 103 13
15 7.0 342 100 705 425 141 12
14 8.0 163 160 995 191 385 11
13 9.0 86 605 1,220 134 212 11
11 11 99 330 11220 104 111 9.5
9.9 9.0 58 166 1,120 87 7 9.1
16 7.0 54 116 545 T4 57 8.7
14 6.0 50 91 288 65 b4 8.7
12 5.4 46 80 191 107 37 8.3
17 5.0 43 67 134 184 30 7.9
24 4.8 40 63 11z 226 27 7.6
18 4.5 37 60 99 156 55 7.2
14 463 34 59 616 219 66 6.9
20 4.0 32 56 170 2,710 71 6.6
19 3.7 30 46 177 61180 123 15
11 3.5 27 42 163 94560 65 16
15 3.2 26 40 198 6,560 50 13
17 3.0 25 40 684 1,910 80 9.5
9.0 2.8 26 44 34740 455 48 9.9
6.0 2.7 30 56 4,050 249 34 8.7
. 6.0 2.6 29 83 3,870 162 n 6.9
6.0 2.5 28 88 930 114 142 6.0
5.0 2.4 27 85 376 92 54 5.6
5.0 3.1 26 78 262 149 32 5.3
5.0 57 25 127 191 147 24 5.0
5.0 312 272 184 96 21 5.0
6.0 625 249 134 69 19 5.0
7.0 195 158 123 53 16 4.7
8.0 2,040 106 97 44 15 4.l
9.0 14420 el 428 41 14 3.9
7.0 665 81 —————— 56 —————— 4ot
355.9 64034.5 1,949 3,673 23,937 31,989 2,224 255.5
11.5 195 69.6 118 798 1,032 74,1 8.24
24 2,040 495 605 4,050 94560 385 16
5.0 244 24 34 9 41 14 3.9
.03 «50 .18 «30 2.03 2,63 .19 .02
.03 -5 .18 «35 2.27 3.03 21 £ 02
706 11,970 3,870 7,290 474480 63,450 43410 507

CAL YR 1969 TOTAL 121,221.3 MEAN 332 MAX 6,400 MIN 4.1 CFSM .84 IN 11.47 AC~FT 24
WTR YR 1970 TOTAL 211,655.6 MEAN 580 MAX 11,600 MIN 2.4 CFSM 1.48 IN 20,03 AC~FT 41

26
8.3
204
.06
933

629770
231,200

191
362

3,180
29610
3,860
44300
5,770

41760
2,120
24520
2,670
1,020

357
205
166
158
145
127

694513.1
2,242

Ry 680
3.1
5.70
6.58
137,900

04400
9,800

119

4ot

bod

s
9.5
6.6
6.0
6.0

23444
7.81

4ol
«02
»02
465

60

1,940
2,780
24860

2,460
24250
2+520
1+370

475

266
3,630
65 640
11,600

10,600

6,190
2,440
685
348
249

60s 647

2,022
114600
35

120,300



120 FABIUS RIVER BASIN

05497000 NORTH FABIUS RIVER AT MONTICELLO, MO.

LOCATION.--Lat 40°06'30", long 91°42'51", in SW§SE} sec.6, T.61 N., R.7 W., Lewis County, on right bank upstream
from bridge on State nghway 6, 1 mile south of Monticelio and 19 miles upstream from Middle Fabius River.

DRAINAGE AREA,--452 sq mi.

PERIOD OF RECORD, --February 1922 to September 1970. Monthly discharge only for some periods, published in
WSP 130

GAGE.--Water-stage recorder. Datum of gage is 540.73 ft above mean sea level. Prior to Nov. 22, 1930, non-
recording gage at site 400 ft downstream at datum 0.03 ft lower, Nov, 22, 1930, to Nov, 28, 1967, nonrecord-
ing gage at present site and datum,

AVERAGE DISCHARGE.--48 years, 256 cfs (7.69 inches per year, 185,500 acre-ft per year).
EXTREMES. - -Maximums and minimums (discharge in cubic feet per second, gage height in feet).
Annual maximum discharge (*) and peak discharges above base (5,000 cfs) water years 1966-70

Date Time Disch. G.H. Date Time Disch. G.H. Date Time Disch. G.H.

July 28, 1966 0740  *3,800 16.95 July 8, 1969 1330 8,500 23,40  Aug. 19, 1970 1745 8,010 23.61

Aug. 23, 1970 1945 5,000 19.61

Apr. 2, 1967 0900 6,960 21.66  Apr. 20, 1970 1000 6,800 21.50 Sept.24, 1970 0745 %14,400 28.40
June 14, 1967 2100 *8,400 23,30  May 15, 1970 2345 11,400 26,03
Aug. 7, 1970 0215 8,800 24,72

Oct. 31, 1967 - *3,980 17.30 Aug. 10, 1970 0415 8,300 24,14

Annual minimum discharge, water years 1966-70
Wtr yr Date Disch. G.H, Wtr yr Date Disch. G.H.
1966 July 23, Sipt 18, 1966 5.3 a4.69 1969 Oct. 5, 1968 5.3 -
1967 Jan. 3, 19 3.8 b4.62 1970 July 31, 1970 c3.0 .
1968 Aug. 29-30, 1965 .26 -

a Occurred July 23, 1966.
b Occurred Oct. 5, 1966.
¢ Minimum daily.
Period of record: Maxxmum discharge, 17,300 cfs June 30, 1933 (gage height, 30,8 ft, from floodmarks); no
flow at times in many years.
Maximum stage since at least 1874, that of June 30, 1933.
REMARKS. - -Recards fair,
COOPERATION. --Twenty-five discharge measurements furnished by Corps of Engineers,
REVISIONS (WATER YEARS).--WSP 925: 1937-39(M). WSP 1308: 1922(M), 1924-26(M).

DISCHARGE, IN CUBIC FEET PER SECOND, ' WATER YEAR OCTOBER 1965 TO SEPTEMBER 1966

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jub AUG SEP
1 55 9.8 24 216 8.0 34 52 95 59 39 150 10
2 47 11 24 132 8.0 38 45 100 S6 33 a9 10
3 41 15 24 120 8.0 33 39 75 54 27 65 10
- 36 9.8 24 164 8.0 39 37 63 54 23 43 9.2
5 31 9.8 15 95 8.0 38 35 59 53 21 37 B.7
6 28 10 15 18 8.0 51 33 54 52 20 32 8.2
7 28 9.8 14 65 15 47 32 58 64 18 27 8.2
8 29 9.8 15 66 161 56 31 64 166 16 25 Te2
L] 26 9.2 ¥4 66 423 40 30 81 475 15 22 6.2
10 23 9.2 12 64 770 51 27 67 14050 13 43 6.2
11 18 9.2 12 60 453 442 31 86 345 12 89 6.2
12 21 9.8 20 &5 248 533 32 482 Thts 12 51 5.7
13 20 13 20 99 168 257 32 670 2,360 11 41 5.7
14 18 66 21 4ok 92 147 34 335 1,570 9.8 33 T.7
15 19 38 25 558 67 108 32 266 475 9.2 25 12
